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hy51c1ans have located

On a per ca!lta ba51s, fewer Sas atc%b‘4

»m«‘,k

aCcésS‘“v

ent

1151c1ans is r;¥u re#
y modelling ‘the ‘ro bi ity that

\

r the course of
jon on Sas_atchjh’n., The?-'

armat

: ! . i b \
f1nanc1n of] med1ca1 serviges is dlS uss along w1th Vi .f

d651gned t7

Chapter III presents the

/ / /

1c1ans and the areas/
k1 :

h caulal relatlonshlp w‘th the probablllty

‘re£ated tg characterlstlcs of ph‘ / whﬂchfthey:

practlced were assumed to have

7

v“that the phy51c1an relocates his pra tice. -The, ch01ce of these varlables,,'

‘ and the specaflcatlon of thel hypo hesized,lmpacts‘on;the probabiilty

=

fof relocatlon, were made accord11 to the human capital approach to

mlgratlon ' The mathemat1ca1 relstionship'betWeen'the dependent and

: }lndependent Varlables was then assumed to follow the hinarx/logrsfic

_,,,/’/

.mOdel ; ' . o ..;/5»-""'“/

o

o

of phy51c1ans were drawn, one each for 1978 and 1979 Data on'each‘

~”f: observatlon was then g@thered largely from conf1dent1a1 f11es malntalned

‘by the Saskatchewan Med1cal Care Insurance Comm1551on and the Saskatchewaﬁ
. L4 : 6 R N4
. - . A

Hospltal Serv1ces Plan (DRI T R . s

Chapter IV»dlscusses the data collected for the study 'TwoiSampies,'7“
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N furthe: resﬁarch 1n_the,area'1s,warrantedn

‘and place of graduatlon

Chapter V presents the statistiéal results. Using maximum likeli-

“hood estimation, %hebmodel was fitted twice to the 1978 sample; once,for

phy51c1ans of all ages and once for phy51c1ans between the ages of. 30

and 60. The ablllty .of the model to predict mlgratlon dec1510ns was then'

assessed u51ng.the_1979 sample.

The results suggest that the 1ndependent variables do plck up some,

of the varlatlon 1n the probablllty of relocatlon Ind1v1&uﬁl'

the varlables however, were dlsapp01nt1ng : For the model fltted to B

,data on: phy51c1ans of all ages, only four of the seventeen varlables\\\

showed up as“significant when~tested at the flve-percent~leve1, These

‘

' vafiables were .associated with the physieian's'age; famil§ structure,

L A + . . !

Chapter VI 111ustrates the appl1cat10n of’ the migration model to

1queSt10ns of pub11c pollcyz Unfortunately, no hard pollcy recommendatlons

can be tendered ow1ng to the’ weak statlstlcal results It is felt,

i

.however that the general approach taken in the study has merlt and that

=

vi
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INTRODUCTION -~ . .

: of Saskatchewan 's rural phy_3c1ans w111 over the co 'se‘of the next
SR |
year, cease to. pract1ce 1n the communlty 1n whlch they are presently

< f"

l S
located} Thls phenomenon 1s examlned w1th1n thls study, w1th the focus 4

(. _': :

belng en the 1nd1v1dua1's dec151on to mlgrate -'f

The underlylng motlvatlon for the study was/to prov1de a ba51s for"

o
evalua[lng publlc p011C1es almed at redlstrlbutlng the present stock of

i -
-

phy51c ans..’ Interest in- these p011c1es has been 1arge1y derlved from ;‘g

the observatlon that, on a per caplta ba51s ﬁewer phy51cians have located>\\
ST 2. ne
culo s dn? rural than urban areas . ThlS 1mp11es that rural populatlons have been

://

'relatlwely dlsadvantaged Ln terms of thelr access to’ medlcal care._yIt i “/ﬂ'f
folloWs that phy51c1an relocatlon 1s of 1nterest because Sl e L Ty
any publlc pollcy almed at\achlev1ng -a mor% D
equltable ‘distribution’ of phy51C1ans mus t: foeus.
: L ‘on those. factors whlch 1nf1uence the: 1nd1v1dual
.., .7 _physician's dec151on to migrate . The ,unique : .
aooleed et o nature of ‘medical services. requlres either ‘that = . . e
T ‘g[;ffpatlents be moved to-.an area in which phy51c1ans Lo
PR " ‘are relatively. abundant or that physicians move o
‘= to areas where-they are: relatlvely scarce. - Of °
" these  alternatives, 1ong term: preventatlve patlent ‘ [
- .care would be achleved fost - economlcally through DETERR TR
'”gphy51c1an emlgratlon ‘ e R

2

el

There are two elements to the argument above. 'FifSt a geographlc -

maldlstrlbutlon of phy51c1ans was assumed : Second, 1t was assumed that L

A ) 4 : e e

. cv
the study of phy51c1an mlgratlon dec151oﬂ§\can be of 3531stance 1n“
formulatlng publlc p011c1es almed at alleV1at1ng that maldlstrlbutlon. o

Both of these elements requlre careful con51derat10n.




'ﬁbThe Geographlc Maldlstrlbutlon of Phy51c1ans N\‘_

1 resource allocatlon fff L "uﬁw _u'*T'. ‘f'"f['“~_

.-g.the Canadlan medlcal marketplace

i

The dlsparlty 1n phy51c1an manpower between rural and urban areas~- :

T‘cannot be equated~to an under- oT: oversupply of phy51c1ans 1n elther

1area Any redlstrlbutlon of resources ;s Justlfled only 1f at the,f

\

ﬁmargln, there are net benef1ts to be galned from the transfer Thls'ri E

v .J

»potentlal for galn has not been establlshed .50 that strlctly speaklng,

o .

attempts at redlstrlbutlon cannot be Justlfled on the grounds of eff1c1ent‘

vv,,« - AR N : : G e ; L

The above 1mp11es a need for a cost beneflt analysrs of phy51c1an .

gserv1ces. A supplementary 1ssue therefore, 1s whether or not any
7»1pd1cators of economlc shortage can be usefuIly applled to- the health

-;'system The answer 1s probably no because of two characterlstlcs of

.

v : _4
Flrstly, as the d1rect prlce of medlcal serv1ces 1s zero there

.»-‘

‘f”ls no mechanlsm to force consumers to reveal the1r true~preferences The-.
vffCanadlan health system encourages persons to capture the beneflts of
-med1ca1 serv1ces Whlle 1gnor1ng the monetary dosts of the1r consumptlon -

dec151ons T D T S R AN

Secondly, the phy51c1an acts both as the producer of medlcal serv1ces”'

pand as the consumer s agent 1n adv151ng what serV1ces should be obtalned

v

””f:Thls opens up the p9551b111ty of demand generatlon, , the manlpulatlon

"“Jof consumer preferences by phy51c1ans It has been argued that mhls leadsV”

B to a d1stort10n of trad1t10nal measures of economlc shortage

In summary, whlle the popular oplnlon of%researchers and pollcy

N

j,makers 1s that there 1s a geographlc maldlstrlbutlon of phy51c1ans hlS“r.

;phas not been and probably cannot be 'establlshed That 1t 1s a w1de1y

held bellef does not add anythlng to 1ts veraclty



The Dlstrlbutlon of Phy51c1ans and Pub11c Pollcy

Leav1ng the questlon of the ex1stence of a shortage a51de, ‘the . S
argument for more rural phy51c1ans st111 suffers Even 1f the shortage
’15 assumed»Vlt‘doe not follow that the answer to the problem lles Ln

j‘the attractlon and retentlon of phy51c1ans The analy51s is- lrmlted
'.therefore, as alternatlve responses are not con51dered These would*""'

. ‘ J o
”1nc1ude for example, the use: of phy31c1an subStltutes or"?teps to 1ncrease

o .

; ‘ 8 o
_the product1v1ty‘of physrcrans already 1n rural areas. - ;: ,;-,v.'/,
At the same tlme however, 1t should be noted that the fee for serv1ce

”v‘fphy51c1an has served as the pr1nc1ple p01nt of entry to the Canadlan

“

'jhealth system, w1th only tentatlve movements hav1qg«been made away from

\

>"th1$ domlnance 9: It would appear therefore, that fu{pre attempts to f~

@

';leprove access to health care w1ll contlnue to, concentrate on - phy51C1anS
G1ven thlS b1as, the approach taken 1n thlS study has an. 1mportant
‘fjrole to play 1n the evaluatlon of publlc pollcy The results cannot

‘llndlcate whether or: not a glven polrcy is: Justlfred in economlc terms,

EX

°»but they may prove useful in evaluatlng the pOllCY s potentlal for meetlng h.}7'h‘

e e e . . ) .

“flts stated obJectlves

””i51When To Go; Where To Go
There are two, 1nterdependent aspects of the mlgratlon dec151on--gﬂ

’ gthe dec151ons to go and where to go ’ As thls study only examlnes the

e el
A °

ﬁyflrst aspect the questlon arlses as to whether such an analysrs can 'gdghf
ﬁ'fyprOV1de useful 1nformat10n>to pollcy makersk It may be argued for d;*;'a’
'”} xample that most p011c1es almed at redlstrrbutlng phy51c1ans are attempts
- at attractlon not retentlon Interest then centers on why phy51c1ans ‘l"1“A

{choose partlcular 1ocat10ns, not why they leave them ‘There*arefthree . “

dresponses to thls argument




[}

‘_ Flrstly, analyzlng why phy51c1ans leave rural communltles may ,h:“

r

‘ suggest pollc1es almed at attractlng phy51c1ans The' declsldh 't0 stay in

ca. glven communlty is ‘an 1nd1cator of the relatlve attractlveness of the
o ,
area in much the same way as was the 1n1t1al dec151on to locate 1n the

farea;v v;ﬁ;

Secondly, p011c1es almed at attractlng phy51c1ans arenoften dependent ‘_;‘f;iys

ﬁ}on the retentlon of'phy51c1ans 1f they are to be effectlve. A case in

p01nt 15 the Med1ca1 Practlce Establlshment Program (1978),A2‘currently.%

J . \

Q 5h1n placerln Saskatchewan The program prov1des grants of up to $5 000 \

5gfper year,vfor three years /to phy51c1ans locatlng 1n certa;n rural'
7commun1t1es. Obv19usly, the program w111 most cost effectlve 1f
-phy51c1ans tend to stay 1n the communlty after the grants have run out

"y51c1an stay in

Thlrdly, there may be some beneflts to hav1ng a”

”u’a 31ng1e communlty, rather than haV1ng’a sfcce551on of phy51 ‘ans/over the'

same t1me perlod For many communltles cont1nu1ty of care may be

. v

/1mportant problem than actually hav1ng to make do W1thout a phy51c1an lS,

Summary
The study of phy51c1an mlgratlon dec151ons has been proposed as a 1'i"

=N useful tool for the evaluatlon of publlc p011c1es almed at redlstrlbutlng\

\"

»the.current stockkof‘phy51c1ans ‘ Thls statement of purpose was fhen
i .{

'c0nd1t10ned by two factors First ‘1t was p01nted out thaﬁ the galns of

]

phy51c1an redlstrlbutlon have never been clearly establlshed and as such

represents one of the assumptlons of t\\\study Second 1t was suggested
(v

that even 1f there 15 a geographlc maldlstrlbutlon of phy51c1ans, the

answer to the problem need not necessarlly 11e 1n the attractlon and

etentlon of phy51c1ans.» Other alternatlves such as the use of phy51c1an

A




‘"‘\ In the last sectlon, it was noted that the approach taken 1n the

//

'study-—le of examlnlng the dec151on to stay 1n or leave a rural commun1ty-~

lS only.a partlal;ana1y51310f the mlgratlon dec1s1on. For a‘number of . ff'

o freasons, however, the results of the study can stlll be expected to

prov1de useful 1nformat10n to pollcy makers.ve"“‘

.



FOOTNOTES TO CHAPTER I

i

L me source for this statement_is table II.2 of this Study.

\

'zFor example, refer to table- I1.1 of thlS study -which compargs the
geographic distribution of phy51C1ans with that of the gene al. populatlon
for Saskatchewan L . PO

~3F J. Navratll and J J. Doyle, "The Mlgratlon Decision of Phy51c1ans

" A Microanalytic Approach v.in Socioeconomic Issues of Health, 1978,

.. eds. J. L. Werner and J. R. Leopold- (Chdcago Amerlcan Medlcal :
_~-Assoc1at10n, 1978), p. 121 :

s

4 r e '
Provlded of course, ‘that there is no extra bllllng Con
K . - 2 ,, & . -

A N B

; °J. L. Migué and G. Belanger, The Price of Health (Toronto  Macmillan - -
*  of Canada, 1974) Ipp 202 14 ' . ‘ ‘

v,6R “G. Evans, "Does Canada Have Too' Many Doctors—-Why Nobody Loves An
L Immlgrant Phy51c1an," Canadlan Publlc Pollcy 2 (1976) “147-60..

7Reter, for example, to J. R Evans ”Health Manpower Issues and Goals '
.in Lanada,' in. Pan American Conference on Health Manpower Planning

, (Wash1ngt0n Pan American Health Organization) pp. 35-435 M. Le. Clair,
‘"The Canadian Health System," ‘in"National Health  Insurance:  Can We

i Learn From Canada?, ed. S. Andre0poulos (New:York: John Wiley and Sons;
JInc.; 1975}, p. 88, and L. Soders trom, The Canadlan Health System
(London Croom Helm,,l978), p- 117 RS R ‘

; Several papers whlch deal w1th 1ncrea51ng the product1v1ty of phy51c1ans ‘

are presented in J. Rafferty, ‘Health Manpower ‘and Product1v1ty (Lex1ngton .

S Lex1ngton Books, 1974)

The donunant role of the phy51C1an as the- p01nt of entry to the Canadian

health system was extensively: dealt with in.a brief to the 'Hall Commission -
by the Canadian Nurses ‘Association. - The: ‘major points have been summarized .
in' E. M. Hall, Canada's National-Provincial Health Program for the 1980's -
(Ottawa Queen s Prlnter 1980),‘ p 74 8 . - :

‘101t is. d1ff1cult to. predlct exactly what dlrectlon ‘the ‘future -course
of - health MANpOWeT: pol1cy will: take It is 1nterest1ng to note, ‘however,
the view of Wolfe and 'Badgley: : = :

" The. most costly use of personnel and:; fac111t1es
. . consume most of the health care: dollar, and
. _equally effectlve and . p0551bly more economical
kalternatlves are damned w1th falnt pralse, or

PN

, ,x,
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I

opposed or left to . W1ther as 1nterest1ng but a
zylcal experiment. /Attrlbuted to WOlfe -and

B dgley in - 1b1d > P 74. / : 1

: : |

The dlstlnctlon made here does not exist if-it is assumed that the
preferences of consumers are reflected in government pollcy As has

been stated elsewhere,.this is an heroic assumptlon /Mlgue and Belanger,*
The Prlce of Health P 214 /

N . . . N

i,

1ZSaskatchewan, "Med1ca1 Practlce Establlshment Regulatlons, 1979" (reg. no. M

90/79, "Health Seérvices Act,' Revised Statutes- of Saskatchewan, chap. H-1.)
See. also subsequent amendments Teg. nos. 269779 62780,’and 236/80

\

13Thls ‘has been the caSe 1n Saskatchewan Refer to chaph 11 f 15 of
" this study : : , )
: @ , , , _
" Note that the suggest1on here is that ‘there are’ “costs to hav1ng a phy51c1an
%eave ‘a community which are independent. of,whether or not another physician
~ immediately takes up practice in the -area. If this is indeed the case,
then these costs are likely to be higher for rural than urban communities
owing to their higher population - phy51c1an ratios.. Phy51c1an relocation
~ then becomes of public interest in its own right and not simply because '
"of its ultimate 1mpact ‘on the geograph1c dlstrlbutlon of phy51c1ans



W

CHAPTER 1T .

PHYSICIAN MANPOWER IN RURAL SASKATCHEWAN

. o o w

‘ oo : e ’ , :

The purpose of this chapter is to provide background information
for the:studv of physician migration. This includes discussions of

hl)'the’funding'of phvsiCian services, ‘
2) the geographlc dlstrlbutlon of phy51c1ans

jVS),the relocatlon rates of phy51c1an manpower, and

4)‘g0vernment p011c1es whlch have attempted to 1nfluence the

location dec151ons of phys1c1ans,

R

vFundlng of Medlcal Serv1ces in Rural Saskatchewan

e

The Saskatchewan Medlcal Care Insurance Comm1551on (S. M C. I C )
'served as the.prlmary source of data for the study. Therefore Aa brlef
» ) .

dlscussmnl of the 0perat1ons of the Commlsslon is in order
| Establlshed in 1962 under the Saskatchewan Medlcal ‘Care lnsurance

Act. (1961), S M‘C 1. C. provrdes.comprehen51ve coverage for most
physlcxan serv1ces -and for some dental optometrlc and chlropractlc‘
‘“_serv1ces All res1dents are ellg1b1e for beneflts except |

.1) benef1c1ar1es of the SW1ft Current Health Reglon, N

2) persons covered under otlier federal or prov1nc1al programsl
(eg members of the R.C. M P.}, a

3) persons resldlng 1n‘the province:less.thanrthree months'who
‘ere—previously beneficiaries,of a nedicare’plan‘in another province.
i The plan 1s flnanced through general revenues and contrlbutlons
; made by the federal government under federal prov1nc1al cost sharlng
"larrangements 4 Durlng 1978 and 1979 ‘the time - perlod selected for the

-(‘

~study of phy51c1an mlgratlon no premlums oT user charges were lev1ed

|



b

,PhysiCians may charge in erCeSS’ofhthe S.M.C.I.C. Schedule_of Benefits;
but‘thishamount-is the respo%sibilltr‘of“the patient.
Thehphyslcianspoperatlnguunder S;M.C}IFC; are paid on a fee-for- \\‘,
: service basis. There are,ihoweVer, a‘number of alternatiwe ﬁethodsiof |
payment Physicians may
1) submlt claims and be dlrectly relmbursed by S M. C I. C., or
. 2) submit claims to an‘approved health agency who‘pays ‘thé physician_
and is snbsequently reimbursed by S. M.c.i.c or | ‘
| . 3) submlt clalms to patlents who pay the phy5101ah and are
lsubsequently relmbursed by s.M.C. I C. o;
Only S M.C.I.C. " physicians were 1nc1uded in the ana1y51s 0£-
phys;C1an mlgratlon. . There are however, three other agenc1es Wthh
- fnnd physician services in rural Saskatchewan
| l) The- Sw1ft Current Health Reglon (S C.H.R.) has admlnlstered g'l
‘\a health serv1ces 1nsurance plan, 51m11ar to S.M. C I. C 's since 1946 >
While an. 1mportant part of the prov1nce s health ‘care system only a
small proportlon of re51dents are benef1c1ar1es of the S C.H.R. Durlng
1980 for example; the breakdown was 4.2 percent under the S.cC. H R. and
95.3 percent'under S.M.C.I. C 6 |
2) The Department of Northern Saskatchewan contracts phy51c1ans to
. provide serv1ces in 1solated northern areas of the prov1nCe Durlng the
"1979/80 flscal year, three full t1me phy51c1ans were located in the cllnlc
at Ile a-la- Crosse ~In addltlon,fseyeral phy51c1ans‘1n pr1vate.pract1cew.
hwere'COntraqted to'make'regnlar visits to clinicsyiniother nOrthern
coﬁmunities_7't ' d: . - ‘_;l.‘:
3) Health and Welfare Canada funds a portlon of the medlcal services

provided to treaty,lnd1ans living on reserves. ThlS 1ncludes paylng the



t

.salaries of'physicians operating out of a 57 bed hospital in the town of

b

" factors Fre takenﬁinto account.

A . c SR -
Fort Qu'Appelle.8 ‘ ' : | ‘

Geographlc Dlstrlbutlon of Phy51c1ans

Table II.1 compare the geographic dlstrlbutlon of S.M.C.I.C.

'~phy51c1ans w1th that ofvthe plan s benef1c1ar1es During the late‘

seventles rural areas (populatlons under 10 000) accounted for 55

\
percent of benef1c1ar1es but only 45 percent of general practltloners
({2 . 'Yo
Thls tra#slates to 49 percent more persons per phy51c1an in rural areas.
-

10,

The unevenness of the dlstrlbutlon becomes more pronounced if two..

1 . " ) ’
Flrstly, patlents in the c1t1es of Reglna Sashatoon and Prince‘
Albert have access to phy51c1ans under contract to the prov1nce 's’
: \ R

communlty cllnlcs.11 -Therefore, levels of urban phy51c1an manpower ‘are

=
understated when only fee for- serv1ce phy51c1ans are con51dered

Secondly, approx1mately 99 percent of fee- for service spec1allstsf

: : : N
~locate 1n.urban centers. 2 Taklng all fee;for—serV1ce phy51c1ans into

jppa— e

’ account; the'population-p2731c1an ratio was approx1mately 90 percent

’\‘.

hlgher in rural than in urban areas. du;lng‘the late seventles I

" One of the problem‘ w1th the comparlson prov1ded in table II l 1s
that 1t involves 51mplehhead counts of . phy51c1ans.» This type of ana1y51
can -be mlsleadlng in so far-as rural phy51c1ans may be more,_or less
productlve than urban/phy51C1ans To the extent that rural physxc1ans
are more productlye} a 51mp1e head count exaggerates the maldlstrlbutlon

/ .

of phy51c1ans , Conversely,.the maldlsjmlhutlon is understated if rural

phy51c;ans“are less‘productive thanvurban:physicians.

S

‘l‘,The simplest approach to\~'solving thecproblem cited above is to
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compare the percentage of payments‘going to rural and urban general
practitioners " In 1978 fbr\example only 43.0 percent of general
practltroners were located in rural areas but they accounted for 48.9
~percent of general pract1t1oner payments.l:S Therefore “the simple head
count does tend to overstate the geographic maldistribution of physicians.
'Nonethelees, the general pictureAremains the same, the percentage of
S.M.C.I.C. beneficiarleéxin rural areas (57%) being'le§s t&e percentage

-

. of payments going to rural general practitioners. v

e

Rates of Relocation 1“ﬁ . _ /S

Rural communltles not only have problems attractlng phy51c1ans, they
also have problems keeplng them. Of the 265 general practitioners act1ve14
”1n a rural community during 1978 16.6 percentihad ohanged their'place of

practice by the end ‘of 1979 | The correspondlng relocatlon rate for urban

M areas was Only 6.3. percent _ As would/be expected thls dlfference is

I

statlstlcally 51gn1f1cant when tested at the 5.0- percent level Etable II. 2)
It ‘should’ be noted that the hlgh rate of relocation. does not 1mply
pthat smaller commun1t1es were net losers of phy5101ans As 1llustrated

in table II. 2 the dlstrlbutlon of'general practltloners by community

/ .
‘s1ze were very similar for 1978 and 1979. 1In fact, 119 of thp 120

i
- 5 [ ’

communltles w1th an act1ve phy51c1an in 1978 Stlll had ad actlve'
phy51C1an at the end of 1979 15 _ ‘ . ‘

' Government P011C1es R : ' i : o f

o

' leen the uneven geographic dlstrlbutlon and the h1gh rates of

relocation forfrural phy51c1ans, there are two_optlons open/to,the

government.

“.The first option ‘is to do nothing. This can be justified on the _
N . - N . i . \v\\ N . . .r -
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grounds that e1ther the: present srtuatlon is aoceptable or that the

el

system w1ll rectlfy any problems Fhe latter argument ‘is based on thh

"4. v

assumptlon that the decreasrng populatlon per phy51c1an ratlo, Wthh has,j

E been observed.ln all prov1nces,l§ w1ll eventually force phy51c1ans to

.-\., .

17‘

locate 1n rural areas Some evldence for thls»was found by Roos et al
but most analysts would agree W1th Ev_glm,statement that phy51c1ans
- o may be in the wrong places and d01ng the wrong
3 ,.~th1ngs relatxve to'what the public or planners wouId .
- -’ prefer, but increasing thelr numbers w1ll ‘not help b
. 53' ,;v'iﬁlthls problem 18 o : -
‘:‘ The second optlon 1s to adopt programs almed at attractlng and/or
retalnlng phy51c1ans ' The Saskatchewan Government 'S efforts 1n thlS s
SR SETR S I
regard are descrlbed below ,_1_-K-‘;_.]g4a‘; v'uﬂ-;;‘ N D IS P
f.h l) The Medlcal Scholarshlp and Qursar1es Act (1L63) g”"y;i’:'”ﬂi;':

e -

Enacted an 1963 the program was orglnally dengned to a551st

o

.

students in meetlng the hlgh costs of med1ca1 school ‘ The Act was”

j:mOdlfled 1n 1973 in - order to prOV1de 1ncent1ves to new graduates to

‘“_a case by case: ba515. s

locate 1n51de the prov1nce, espec1ally 1n areas of %reatest need

7

’(ﬂ,a‘. Payments made under the Act were in: unlts of $500 | Students

\J :

.....

most of whom were enrolled 1n the College of Med1c1ne at the Unlver51ty »h

T,

of, SaskatOOn,20 were ellglble for a max1mum of flve unlts per year

Once the rec1p1ents had completed thelr gducatlon, the loan Was

L repayable at 9 25 percent 1nterest p a. or through serv1ce 1n Saskatchewan

R "—,ﬂ--" :
The rate of repayment was one or two unlts per 51x months of serV1ce,

dependlng on. whether the phy51c1an loceted in . an area of phy51c1an need

A strlct deflnltlon of “need"vwas never set the 1ssue beln dec1ded on
g

.l.
.. S

e .-

’ R AL .

The program Was dlscontlnued in March of 1979. ItfisVaifficdit L

to evaluate the succer of the program as. 1t 1s not known what would

e

o L -
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[

3!.\_,;'

have happened in 1ts absence :HOWever, it’would be difficu1t~t03argue~‘

'A that it had a 51gn1f1cant 1mpact on. the dlstrlbutlon of phy51c1ans .In

1 - 59 2 percent 1n 1973 to 56 9_percent 1n 1979 (table 1T 1)

1973‘_the flrst year of the modlfled program, there were- 91 graduates of“

the Un1ver51ty of Saskatchewan pract1c1ng as general practltloners 1n the‘
prov1nce of whlch 49 .5 percent were located 1n rural ‘areas. By 1979 h

Last year of the program the percentage pracfac1ng 1n rural areas had g:&'

S
droppéH\to 35 7 percent 2 Durlng the same time: peraod the percentage

of s. M c. I C benef1c1ar1es in’ rural areas also dropped but only from

»

2) The Med1ca1 Practlce Establlshment Program (1979)

Thls program was de51gned to 3551st communltres in attractlng

P Canadlan tralned phy51c1ans not currently pract1c1ng 1n the prov1nce

;i

v Matchlng grants -are prov1ded w1th a number of‘expendltures belng ellglble 3
forvthe coémunlty s contrlbutlon ’“These 1nclude dlrect cash payments to
phy51c1ans oT- expendltures for the bulldlng or malntenance of c11n1cs

| For the purposes of the program ”communltles” are deflned as .‘;”'
“dl unlon hospltal dlstrlcts ‘or. other geographrcal areas approved by the
Mlnlster of Health To be e11g1ble for grants communltles-: '

l) must not contaln a: munlcapallty w1th a populatlonbexceedlng

s, 000 d'iyﬁ in.:v:; 1 i".ﬁ ’H,[Lf.lff;’ ,

b

L customar‘ly, has had a full -time phy31c1an

2) must® elther contaln a. locatlon w1th a hospltal or Wthh

",7 Wh1 € con51derable funds are avallable, up to $15 000 per phy51c1anv

over a thn e year perlod the program has had only llmlted success dAS'

\J.

fa: of the end of ‘the 1980/81 frscal year only four phy51c1ans recelved

,grants and_%hree of these establlshed practlce in a 51ng1e town 23

o T e ' \ : R : . P . . N : - : - e . SN



-3y Other P011c1es'v7

Ly oy
)

S A51de ‘From the speC1f1c leglslatlon mentloned above, two other
vehlcles haye been used 1n Saskatchewan to attract phy5101an~manpower.

. a) Llcen51ng of Forelgn Graduates24

- : ; o
Up untll—September 1981 Saskatchewan malntarned rec1procal 11cen51ng

i

i agreements w1th most Commonwealth countrles ThlS represented one of

i

E the more llberal 11cen51ng arrangements, most othef prOV1nces requlrlng

1

inall forelgn graduates to. obtaln the L1cent1ate~of the Medlcal CounC11 of

}rCanada.?sf The requlrements were stlffened somewhat 1n 1981 Commonwealth

@ graduates now belng requ1red to obtaln thelr Canadlan llcensure w1th1n

o three years of startlng practlce.ln tbe prov1nce o

o The effect of Saskatchewan s 11cen51ng p011c1es has been to encourage
'forelgn graduates to locatevln the.prov1nce Saskatchewan now. depends on
fﬁthese graduates for over 50 percent of 1ts phy51c1an manpower ‘second only
B to. Newfoundland 6i Forelgn graduates also\represent and15proportlonate _
v‘share of the.prOV1nce 's. rural phy51c1an5, a- p01nt that w1ll be dlscussed
Lat greater length in chapter VI 'ajy;i'r_'p.p.-7j3' : al?;g;x_”

b) Local In1t1at1ves

W

’ Several communltles prov1de 1ncent1ves de51gned to attract phy51c1ans

These 1nclude for example the prOV151on of hou51ngﬁand offlce fac111t1es

A descrlptlon of some . of these 1n1t1at1ves mayqbe found in- the study of

L 2
o rural practlces conducted by the Unlver51ty of Saskatchewan !

Summary

&>

Thls chapter has prov1ded background 1nformat10n for the study of

phy51c1an mlgratlon The f1nanc1ng of medlcal serv1ces was . dlscussed along
w1th varlous aspects of the geographlc dlstrrbutlon of phy51c1ans and

government p011c1es de51gned to effect that dlstrlbutlon Of partlcular

Lo

N



©

7~note .were the urban concentratlon of phy51c1an manpower and the hlgh rate

hf‘of relocatlon from rural communltles.bT'

The remalnder of the study concentrates on. the mlgratlon dec151ons
of rural phy51c1ans Thls 1nc1udes dlscu551ons of 1) the spec1f1cat10n

of the mlgratlon model (chapter III),,11) the sampllng crlterlon and the

data collected for the study (chapter IV), 111) the statlstlcal results'h

obtalned from the model (chapter V),vand 1v) the conclu51ons reached 1n¥h -

the study (chapter VI)

17
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'FOOTNOTES TO CHAPTER II .

; 1 ' ' L
S For a more complete descrlptlon refer to Saskatchewan Medlcal Care -
‘ Insurance Commission, Annual Report’ (Reglna ‘ Queen's Prlnter‘ varlous

years) ,Hereafter c1ted as S M C I.C. Annual Report. - (..

Saskatchewan, "Saskatchewan Medlcal Care Insurance Act " Rev1sed Statutes

of Saskatchewan,” chap S 29

T 3Persons moving from one’, prov1nce to another are. covered by the prov1nce
of departure for. the flrst three months - :

4For a descrlptlon of federal cost sharang arrangements refer to

Soderstrom, The Canadlan Health System pp 140 27 -

. : SR - SRR o

5For a descrrptlon of the S C. H R. refer to Saskatchewan Health POlle
Research and Management SerV1ces Branch), Hlstory of the Spi; Current

Health Reglon Medlcal Care Plan (Reglna Saskatchewan Heal& 1969)

.6S M. C I C N Annual7Report31978; p;_27;

7Department of Northern Saskatchewan, Annual Report 1979/80 (Reglna ;'.
Queen s Prlnter, 1980), p 9 S S o . -

Outslde of Fort Qu'Appelle and surroundlng area most serV1ces to
Indlans are’ prov1ded by S. M C l .C.. fee- for serV1ce phy51c1ans

9The prlmary reason for thls ch01ce of the rural?urban cutoff was that

it corresponds to that used by S.M.C.I.C. in .its various statistical":
‘Teports, U51ng ‘the’ same cutoff greatly fac111tated varlous aspects s
~of the study P o D BT L e g

o fl “The- percentage d1fference in the populatlon/phy51c1an ratlo can be 1dp;f
S calculated as, ST = : : P

1% ngulatlon Rural S %ﬂPopulationVUrban'_'l“ 100 Lt
_'% Physrc1ans Rural AR %vPhysicians_Urban Ty

For a: descr1pt10n of- the commuplty CllnlCS refer to D Gruendlng,.
'~ The First Ten Years (pamphlet prepared at ‘the request of the A
L Board of D1rectors of theJCommunlty Health Serv1ces Assoc1at10n, l974);‘

L ;2 In 197§ for example there were: 319 spec1allsts pract1c1ng in. the
prov1nce, -of ~which only 3 were located in a. rural area.. Refer to L

s M.C.I.C. Annual Report 1978 p. 49,

T ,’_
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| 13s,M,caI.c;jAhndaL‘Report 1978, pp:‘46-7,
14A.ctlve phy51c1ans were those who recelved ‘over $5 OOO in S M C.I.C.

payments during the- last quarter of the year and:were located in the
proylnce, out51de the . Sw1ft Current Health Reglon, on December 31.

The “number of Saskatchewan locatlons w1th at least one. actlve phy51c1an

in 1978 or 1979 is- glven below

At least ',H " ; dj v,,iAtﬂleast oneiG;P,-in 19793“*
on G.P. - R S T
~in 19782 o 7 Yes o o No
’-..,,No.pa""u ";5£}' S 4 o ‘.N/A_i

16Health and Welfare Canada (Pollcy, lannlng.andilnformation Branch);iu
Canada: Health Manpower Inventory, L978 (Ottawa Health and Welfare
Canada, 1979) p 181 o RN A

7N ». Roos M. Gaumont and J. M- Horne,,”The Impact of the Phy51c1an

'7 Surplus oM. the Dlstrlbutlon of Phy51c1ans Across Canada,” Canadlan T

Publlc Pollcy 2(1976) ~169-91.. "

: t
18R G Evans,'”Health Serv1ces in- Nova Scotla——The Vlew from the
Graham Report " Canadlan Publlc POll_X_l(1975) 364 ‘

19"

Saskatchewan, "Medlcal Scholarshlp and Bursarles Act i Rev1sed Statutes
of Saskatchewan,hchap M 11. : :

o

If budgetted[funds ‘were still. avallable, bursarles were prov1ded to
students attendlng med1ca1 schools out51de the prov1nce. .

h?}SfM{C,I}C., Anndal,keportf(variQUS’yearsj.ﬂ:-;. --'.f‘év',,

3Saskatchewan Health, Annual Report 1980/81 (Reglna Queen's5
Prlnter 1981), P- 6 : , SRR

Saskatchewan,}"Med1cal Profe551ons Act 1981,“1Revised.Statutes'of ",1
Saskatchewan, chap M- 10 1 : U N ‘ \

SSOderStfdm,?Thevcanadian;HealthvsyStem,=pp;;i7+9;f_1'

SaSkatchewan,.”MedicalzPractice:EstaglishmenthranthRegulatfons,f1979fﬂﬂ:

A P



26

+ 27,
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H-alth,and_Weifare Canada, Canada Health Manpower Inventory, pp. 188-93.

M. P. Sarich, ed., Medical Practice in Saskatchewan (Saskatodnél.The'
College of Medicine, University of Saskatchewan, 1976).
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\\\ .~ CHAPTER III S

_ METHODOLOGY,: -THE MODEL

Thls chapte* sets out the research’ hypotheses regardlng the
. probablllty of phy51c1an relocatlon These took three major forms, namely,
1) varlable selectlon (the ch01ce ofbvarlables aSSumed to have
.causal relatlonshlp with the dec151on to Etay or 1eave), C
| - 2) varlable 1mpact (the assumed dlrectlon of impact of the
1ndepend3nt varlables on: the probab111ty of relocatlon),; nd

3) econometrlc spec1f1cat10n {the assumed mathemat1ca1 relatlonshnp

between the dependent and 1ndependent varlables)

-Varlable Selectlon o

Varlable selectlons were based on the human capltal approach to-

o'ﬁngratlon In brlef the theory states that m1grat1on occurs whenever

B

o there are net beneflts to be galned | Beneflts 1nc1ude hlgher expected
“_llfetlme incomes and ancreased access ‘to cultural and other faC111t1es
; Costs 1nc1ude the dlrect costs of mOV1ng (realtor’fees, mov1ng expenses
~etc. ), he rlsk that prlor expectatlons w111 not be met, and the psychlc
/ costs of 1eav1ng famlly and, frlends ! | 7 ;

| G1Ven its centrah role 1n the study it is 1nportant that thev
ev1dence,regard1ng the human capltal approach be reylewed ‘ ThlS evidence_‘
has taken two forms whlch for 1ack of a better termlnology, shall be
denoted‘as dtrect;andplndlrect:‘ N “* ) 5h |
| SN | :2a T Sk
,‘_17: D1rectpiy1dencev o ‘

" The dlrect.approach assumes that income 15 the ‘most 1mportant

,\factor 1n the mlgratlon 1nvestment dec151on and: that prlor expectat10ns~':

a



ofvgain have some basis in=realitx; Verification'of the theory, therefore,"

# rests on finding significantly higher incomes for migrants when compared‘
to non-migrants. Some past studies which have taken this approach are
“discussed below.

--a) Beck and Stabler3 compared changes in income for movers and

¢

' i e ‘ "4
‘stayers w1thrn‘Saskatchewan. Comparlsons were controlled for by age,
) , |
.sex, and locatlon (rural town, or . c1ty) '
f P051t1ve returns to m1grat1on were found for'’ moves to ‘more urbanlzed

floiétlons.' Moves to less urbanlzed locatlons reSulted in ‘a loss of income
whlle intra—rural ‘town, or city‘moves showed no con51stent pattern.
b) Grant and Vanderkamp compared the 1971 1ncomes of persons who
1moved once durlng ‘the perlod 1965 77 w1th thése who d1d not. - The =~ o
gdcomparlson was’ controlled for by 1965 1ncome,'age;'sex, marltal status, |
labour market experlence, and 1971 location. Migrants were differentl—

N

6
: ated in the earnlngs functlon accordlng to whether the move took place
5 .

v

early (prlor to 1969) or late in the perlod and whether it was short
(under 100 mlles) or long AT | o - l.’; o - / L
The f1nal results prov1ded only weah support for the human capltal
l.approach ‘ On average, long dlstance—early movers were earnlng only |
$250 more than stayers durlng 1971 and long d1stance late mOVers were
earnlng $530 less ‘ Assumlng that the negatlve payoff lasts for a s1ngle
Rt
tyear, thlS translates to the present value of a long dlstance move belng
$l 970 when a 10 percent dlscount rate is used ’ The' authors note that~
this 1s.con51derab1y lower than’prev1ous estlmates.?i
c) Marr and Mlllerd compared the 1971 1ncomes of persons re51d1ng

1n51de and out51de of the prOV1nce in which they flnlshed thelr formal

_educatiOn; The_comparison was,controlled for by age, sex; famlly e

22



structure, place of birth, educationlllanguage spoken, class o% worker;_
‘and weeksvworhed; |

| The results suégested a migrationjpayoff in.thevorder of $565r
This is double the Teturn. that was_sugge/ted in the Grant and Vanderkamp

study. The reason for thlS difference may be that mlgratlon payoffs

take a con51derable length of t1me°to come 1nto effect. ThlS conclu51on"‘

is. supported by another compar1son by Marr and Millerd where the’
deflnltlon of movers ‘was restrlcted to persons changlng prOV1nces durlng
the perlod 1966-71, In this case,'no‘51gn1f1cant dlfference was fOund
between the 1971 incones of‘moversvandfstayers.9 |

3

2. Indirect Evidence10

The indirect approach-assumes that, if the theory is correct

»

v
|

: mlgrants should favour regions w1th the greatest economig advantages
For example the rate of mlgratlon from prov1nce i-to prov1nce j should
‘be negatlvely related to the average income 1n i and p051t1vely related
to the average income in j.. These hypotheses are then modelled and

: tested No attemptwls made to ascertain whether migration.is a-goodf>”

' 1nvestment the hallmark of the dlrect approach
. a) Courchene, Foot and Mllne, Laber and Chase, and Vanderkamp 11
~have all cons1dered the rates of mlgratlon between prov1nces as' a functlon

»

of the comparltlve economlc CODdlthDS . Though the studres varled
fconsiderably in mbdel specification and variable choice- they have all

,reported results con51stent with the human capltal approach to. mlgratlon

b) In some prellmlnary work Browulzlanalyzed the locatlon declslons

of phy51c1ans enterlng practlce in Nova Scotia during the'years 1969 to

1973 The comparlson was between phy51c1ans 1ocat1ng 1n51de and out51de

the Hallfax-Dartmouth metropolltan area The_results prov1ded support

[

23
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0
for the human capital model in two ways.

Firstly; noanetro'areas which receiVed’physicians had,. on average, '_‘)
. ﬂll ” o B . v o ' A . ’ o
higher medicare payments per physician than metro areas. If benefits are
‘*""‘3derived'from metropolitan living, then this result is consistent,with

!

.the human capital approach
:si\\\\\'“‘ Secondlyjfall -other- things being equal Dalhousie graduatés were

maié\rrkelX\Eﬁiiffiff\ln Halifax;Dartmouth., Given their years of

schooling in thefarea‘\thiS‘resuit—iscconsistent_withfthemhypothesis'*" -

that leav1ng famlliar surroundings represents one of the costs of" mOV1ng
c);Hadley hypdTh651Ze&*@%ﬂ;éL{nInﬂleL§ equil1brium_suppl;a_oﬁ———~———~—~
phy51c1ans was a function of the average phy51c1an s  net income and the

prov1nce s medical education fac111t1es In addition, 1t was assumed that

adJustments to new equilibriums would,not be.automatic? Rather, a standard
partial:adjustment~mechani5m wanempioyedf. | B
fhe results snggested that income piays-a significant role'in“
h explaining 1nter prOV1nC1a1 variations in phy51c1an supply "An increase

of one percent in net 1nc:h§\z§11 lead- to a~'5 percent 1ncrease in Supply miw'

: ~in the short run and a 3:3 percent 1ncrease in the 1ong‘fgf¢if,

d) Mathematica Pollcy'Research 15 compare ?the rates of physician

———L —immigration—for 65 market areaswin Quebec,lél Among ‘other variables,. the

7 migration model'inclnded“average earnings, rate of population growth, and .

- : !

e

the phy51c1an population,ratig___ﬁ___h e
*Concentrating-on the'results for general practitioners 1the supp0rt
for the human capital model was mixed The effect of average 1ncome was
"‘of the expected sign (p051t1ve) and 51gn1f1cant.( The effect of population
growth was ‘also of the correct Slgn but In51gn1f1cant *Finally,’the

phy51cian~populat10n ratio wisvof the wrong sign and significant. With "

b



regards to this last ‘result, the authors hypothe51ze that elther phy51c1ans
/ ; l

do not we1gh the supply ratlo in thelr locatlon decisions or ! that they

derlve some beneflt through assoc1at1ons w1th other phy51c1ans

v
In summary, there is a great deal of ev1dence to Support the

' investment approach to mlgratlon. Therefore, it was felt that this model

prov1ded a strong ba51s for vag&able selectlon. The. expected 1mpact of
15 ey

; . these varlables, whlch measured characterlstlcs of physicians’ and the areas

1

! ST —

in which -they practiced were then spec1f1ed in a manner con51stent wrth
[ - PN ! :

~
~

‘the human cap1ta1 approach. \g'

‘

f

The actual list of the deiendent varlables 1ncluded 1n the ";mwr;

mlgratlon model w1ll be dealt ijth in the next sectlon In general

however, varlable selectlons were. based on the follow1ng\assumpt10ns
™~

l) The opportun1t1es for practlce in alternatlve locatlons were

Nl .v\

equal for all phy51c1ans 1ncluded in the study

2) The’ costs of mov1ng to alternatlve 1ocat10ns were equal for N

) //,,
el

L

;.(

all‘physicians included in ‘the study .
| 3) Va11d1ty of the humamicapltal approach to mlgratlon
Given the valldlty of assumptlons 1) and 2), then the expected ;MM_.f
mlgratlon payoff w111 be negatlvely related to the income Wthh a
phy51c1an can expect to recelve 1f he stays in a 51ngle l catlon. Along
“Uff w1th assumptlon 3), thls 1mp11es that the probablllty of T locatlon will
1ncrease as . the economlc potent1a1 of a phy51c1an s current 1ocat10n L
- P _ : :
decreases ,"‘ . : 1

Obv1ously, the equal opportunltles and costs of mlgratlon

assumptlonS‘are dlfflcult to.defend Two aspects of the study, however

-y Lo

helped to adjust‘forfthisideficlency. ' nf'>‘ "~‘l' G
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—r————"‘éﬁmpetltlon for patients from phys1c1ans of other spe01alt1es

S

B e

oF i

Firstly; there was%a'large‘degree of homeogeneity in the sample

of physicians, ie. general practitioners who were actively practicing in

rural Saskatchewan at the end of a given year. Sampled physicians were,
therefore, operating under similar circumstances. These ipcluded, for

’*’example, the use.ofﬁahsingle fee schedule and a general lack of

@

Secondly, 1ndependent varlables, other than those directly

)

related to the. economlc potent1al of the. physlc1an s location at the

|

start of- the study period, were 1ncluded in the. analysls For example,

[

_ the expected mlgratlon payoff w1ll decline w1th age as older phy51c1ans

have fewer years in which to earn income in a new.loeatlon. Includlng

the age of the'physidian in the'analysis helped account for this factor.
o

. Another issue: regardlng varlable selectlon was the measurement
{

" of ”econom1C'potent1a1.” The most obvious choice would have been the

leVel Of S. M C.I.C. paYments made to the physician. Unfortunately,'thls'v

variable canmot be con51dered as 1ndependent fpom the. other varlables

;-

1nc1uded 4n- the analysis. Rather the observed level of S M.C.I. C.

1. '

-payments-would,be the result of d complex 1nteract10n of the phy51c1an s

-v

demand for income (leisure)\and the demands of”consumers for his services.

Iholuding §1M;C.I C. paym&nts therefore, would have reqmired'a more
' complicaﬁed model than that\env1s1pned for this study ‘

In response to the proble; crted ahove, 1ndependent measures of .
economic potentlal were added to the mlgratlon model These included,
for example, the populatlon phy51c1an ratio of the area, in which. the
xphy51c;an was located. ThlS, it was hypothe51zed prov1ded a‘measure

of economlc potent1a1 1ndependent of°such factors as the phy5101an s

. age and theglength_of time the physician had been in the area.

26
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Variable Impact

The definitions of the independent variables assumed to huve a
cdusal relationship with the probability of relocation are provided in
table III.l} Readers interested in a more detailed discussion are
referred to appendices A (Detailed Descfiptions for the Independent
Varlables) and B (Comment on Data Sources) .

ThlS section goes through the list of independent v1rlables and
states their hypothesized impacts on the migration decision. Variables
expeeted to be hegatively related to the probability of relocation are
indicated by a minus sign (Aj after the variable'name. Conversely,
variableS‘expeéted to be positively related are indicated by a plus

/ - v ‘

sign (+). It should also be noted that all hypotheses are stated ceteris

Earibus. ' o u o
1. AGE (-)

MMH;Hs..“ The'probabi%ity of relocation was expected to decrease as the age
of the phy51c1an 1ncreased This was hypothesized because younger
phy51c1ans have a greater t1me period in which to reallze returns which
ootwelgh the costs of moving, Thls‘assumptlon has been supported in
numerous'migretion studies.19

,2."sEx (-)‘1' __— S o .?.’
Severai_s;udies hd&e foohdjthat migration payoffs for females are

'less than that for males. 20 Therefore, it was hypothesized that female
ohy51c1ans would be 1ess mobile than male physicians.

‘With regards‘to studies of,physician migration, the supporf for

~this. hypothe51s is, admlttedly, very weak. Navratil and boyle21 did

<f1nd that female phy51c1ans were less mobile but this result was not.
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, o S
statlstlcally 51gn1f1cant T In comparlson, Stelber2 fOund that females

v‘_made up a larger proportlon of phy51c1an movers than stayers ThlS last

'«result has to be t(eated w1th some cautlon, however ds the mlgratlon "

",ratesAwere not CQntrolled.for,other factors;-
L3 FAMl ( ), FAMZ ( )

: The psychlc costs of mov1ng were assumed to 1ncrease w1th famlly

'.SiZé?' Therefore,vlt was exPected that the coeff1c1ents of FAMl (marrled '

.hfw1th no chlldren) and FAMZ (marrled w1th chlldren) would both be negatlver '

i<and that the absolute value of the latter would be greater than the

'"rformer Some support for thlS hypothe51s was found by Navratll and sd'“?Vd

"”hDQYIezs who fOund that marrled phy51c1ans were less moblle than 51ngle

7

'h'fPhYSiC13n5f“'
Rts ____W_GRADl ) LR e e e T e
Saskatchewan graduates were 1dentrfled in the model by two

A*grouplngs of the place of graduatlon varlables, namely,_.

ll‘.-

Ay GRADl GRADZ. 'ADjs -0, andil

" b) GRADI '1, GRADZ GRAD_3'$.~_01;_,‘-'

'1The latter group represents graduates ow1ng on’ a‘medlcal school
Sy S

.:Jbursary who cannot retlre the debt through one year s servlcé rn the T_F
isprovrnce, As movement out of the prov1nce would 1ncur the cost of

N'-repayment 1t was expected that these phyS@ 1ans would be. 1ess llkely L

d‘to relocate

" ”-s’.'_ GRADZ (+)
Saskatchewan graduates were expected to be less moblle than other
Z;j Canadlan:graduates the latter group belng 1dent1f1ed by the blnary

‘variable;GRADz‘ There were three reasons for maklng thrs hypothe51s




Flrstly, research in the Unlted States has“shown that‘priorv

-3

expOSure 1ncreases the probab111ty that a phy51cran w1llllocate in a
’?f' partlcular state, the probablllty 1ncre351ng w1th the number of exposure
o events, 1e blrth medlcal school 1nternsh1p, and re51dency 25 -They

. result suggests‘an rnvestment 1n.the area rn the form of profe551onal

contacts, famlly, and frlends ' ThlS 1nvestment should also 1nh1b1t

future moblllty, at 1east to destlnatlons out51de the prov1nce

Secondly, other Canadlan graduates'may be less rlsk averse than e

Saskatchewan graduates The former have already exhlblted a: w1111ngness

~;;, to undergo the rlsks and uncertalntles of a 1ong dlstance move,»
"charaCterrstlc'not shared by ‘the latter
1Finally, at. least for phy51c1ans locatlng in the prov1nce for the

flrst tlme .it can. be assumedwthat Saskatchewan graduates are better

1nformed as to beneflts of 1ocat1ng 1n a partlcular area:

1ncreases the chances that prlor expectatlons wrll be met‘

cer

';all‘othertthings being"equal decrease the pﬁﬁbablllty of- relocatlon.zé"

¥

GRADS a blnary varlable 1dent1fy1ng forelgn graduates, can be yif

. expected to have a p051t1ve coeff1c1ent for the same reaSOns g1Ven for g. '

’:l the varlable GRADZ : There/are, however “two reasons why forelgn
.graduates may be less moblle than Saskatchewan graduates.
Flrstly, durlng the perlod of the study, most forelgn graduates
were restrlcted in thelr mlgratlons to.other prov1nces 2? Movement toht

BrltlSh Columbla or: Alberta for example: would have requlred that the

Llcentlate of the Medlcal Counc11 of Cana

constltutes an addltlonal mov1ng expense ;5:

oy
G

\_-'

. be oyb‘t_a.lned_‘zsv_. Thls . e
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Secondly, forelgn graduates may - have greater dlfflCultleS 1n -
o establlshlng pract1¢es ' ThlS would\be the case, for example, if"w;“
'Canadlans dlscrlmlnate in faVOur of the home product 29 If fOrelgn \7 S o

tgraduates can overcome thlS dlscrlmlnatlon w1th tlme, then relocatlon

";ppresents an added 0pportun1ty cost not faced by the1r Canadlan counter- .

Qs

"'parts
As a result of these con51derat10n$, it was hypothe51zed that

~

forelgn graduates would be 1ess moblle than Canadlan graduates vlhé?

"~expected 51gn of the coeff1c1ent of GRADS whlch 1ndlcates the. relatlve’

. -, }\

o

19651t10ns ‘of forelgn and Saskatchewan graduates was not spec1f1ed
ilta‘Erlorl.,.

,%'7-.?‘ STAYl ( ), STAY2 ( )

Bt

Phy51c1an5 1nxa locatlon fordless than one year (STAYl) or forl

;‘one to two years (STAYZ) were:erpectedhto be more moblle than other

h’phy51c1ans Establlshlng a practlce entalls con51derable monetary

and non- monetary costs,,so that the opportunlty costs of . relocatlon Bare R

'were assumed to be dlrectly related to the 1ength of tlme 1n the‘
x*’eommunlty 307 It follows that expected 51gns of STAYl and STAYZ are

C"'-negatlve and that the absolute Value of the STAYl coeff1c1ent should bei

(,greater than that for STAY2

pRpy

s, PRAC( ) o
' Evans et al and Roos”have bothAfound that small group practlces“:
S(two to four bhy51c1ans) are more - broductlve than solo practlces |
:'sAssumlng that these economles of scale translate to h1gher nEt.lncomes;”_
:nlt was hypotheslzed that the coefflcent of PRAC (— l for assoc1ated

” 'praotrces Q. otherw15e) would be negatlve.'=




-

,-offabgence.'

- negatlve

’

There are. two other reasons for expeet{ng a negatlve coeff1c1ent

‘ 32
. for PRAC Flrst 1f phy51c1ans place value on profe551ona1 contacts,_
'then an a55001ated practlce will partlally fulflll thlS need Second

‘other members of the group can flll ‘in for the phy51C1an durlng perlods

DIST (+)

The dlstance to the nearest of Reglna or“Saskatoon was. 1ncluded

as a measure of the phy51c1an S accessablllty to the prov1nce s maJor

.‘,medlcal-and:cultural centers. It was expected to’ have ‘a. p051t1ve 51gn e

P

1o, GROWTH ( )

The rate of growth of the town ‘in whlch ‘the phy51c1an was 1ocated

3

,'iwas 1nc1uded as a measure of the general economlc health of the area

, Towhs w1th relatrVely hlgh growth rates were expected to have fewer >

TU

problemS‘keeprﬂgfthS1C1aDSf

The varlable RATIO was deflned as the p0pulatlon phy51c1an ratio

»for the rural mun1c1pa11ty 1n wh1ch the phy51c1an was. 1ocated ngh

e i v s ’,, £
ratlos were expected to lead to . larger practlces and to the development o

fof queues The former should 1ncrease economlc opporutunltles'whlle-
‘“,:rthe latter has often been aSSumed to be a source of ut111ty for :

fpfphy51c1ans,3$' The coefflclent of RATIO therefore, was: expected to be

S R

N

' It may be argued that glven the urban concentratlon of phy51c1ans,

illt is: unllkely that rural phy51c1ans would suffer from a shortage of

&

5"3patrents._ The~argument, however 1s merely an artlfact of the data o
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' whlch arises from treatlng rural areas as a 51ng1e entlty As shown

bﬁ

below, 1n 1978 the average rural mun1c1pa11ty had a phy51c1an populatlon o -
‘ratro of . 1 121 1 w1th only 616 of these persons 11v1ng 1n the same__"_”az,///f

{ —
town as the physician. In comparlson the ratio for Reglna was l SSI\X 54

\

Whiiefthisyiast.figure drops dramatlcally when spec1allst manpower is-

' taken into account,ult should be noted that Reglna serves as the major B
. i

referral center for southern Saskatchewan Thls 1s ev1denced by days

"./‘

- E f

o of care data for the c1ty s hosprtals In 1971 for example 42.9

percent of the days of care for Reglna s general hospltals were  for

vnon—c1tyvre51dents.3515
Persons/Phy51c1an, 1978
"a: Town/Clty .-v'Area : Total
Rural'Municipalities/with G.P:'s . o oo 6160 0 0505 . 1zl
Reglnav" ST Lo
SRR S (e T B T
- G.P. IS U-Fc 3 B S PR 531
- G. P 's &. Speclallsts T L T e ;4—‘z‘h 717

A second cr1t1c1sm of the use of the varlable RATIO stems from the .:

-nature'of the medlcal marketplace;u Brlefly, as consumers are uncertaln -
‘as to the beneflts of med1ca1 care, dec151ons as to what serv1ces should

be obtalned are often left to the dlscretlon of the phy51c1an ' Thls Lt

allows phy51c1ans to substltute thelr own preferences, say for hlgher 'p'-

y

rylncomes for those of consumers

Seogel

If the theory of demand generatlon 1s correct then phy51c1ans
should never be faced w1th an 1nsuff1c1ent demand for thelr serv1ces

~—

Mlgratlon dec1510ns, therefore, w1ll not be 1nf1uenced by the populatlon—

phy51c1an ratlo 51mply because 1t has no relatlon to the economlc,

potentlal of a phy51c1an s practlce



‘»The'argUment above'only holds if demand generation is unbounded

' . C s A I A :
and costless. ‘Neither 15'11ke1y'to be the case. 7 First,-consumers
- do have some control over consumptlonJ 1f only in terms of the 1n1t1a1

' 38
dec151on to seek care. Second unless phy51c1ans are neutral to
A v v o / .
~.quest10ns of efflcac') there w111 be a psychlc cost assoc1ated with
B /

prov1d1ng serv1ces<of ittle or no beneflt Thlrd, there is. the fear

'ofvgetting,caught."é.M. I;C.; for example, carrres out extensrve
aud1t1ng of phy51c1an pra o |
In summary, the varlable RATIO was 1ncluded as.a measure of the
;economlc potentlal of the area 1n Wthh the phy51c1an was located
'Whlle 1t was reallzed that ”economlc potentlal” must be 1nterpreted

-_iln the 11ght of demand generatlon, 1t was. assumed that demand generatlon

.1tse1f was costly Therefore, the probablllty of relocatlon was

b,

L3

feXpected to decrease as RATIO 1ncreased

12,7 p- ELD ()

The hlgh utlllzatlon rates of phy51b1an serv1ces by the elderly

"

';has been clearly establlshed 40 Therefore, the probablllty of relocatlon

.was expected to decrease as the percentage of persons. in the rural

4

mun1c1pa11ty over the age of 65 (P ELD) 1ncreased
‘ L &

S 13, P-TOWN o
The demand for med1ca1 care has also been related to the dlstance o
T Vi
between consumers and prov1ders 41 Therefore,_the probablllty of

@

}relocatlon was. expected to decrease as the percentage of persons in -

’the same town as the phy51c1an (P TOWN)- 1ncreased

In addltlon, 1t was found that P- TOWN was’ hlghly correlated W1th g

che‘siZe'of the town,_w1th‘a correlatlon coeff1c1ent of .775.42 As larger

i

P
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‘ Econometric Specification

towns tend to have more amenities, thisyrelationship should reinforce
the hypothesized relationship between the probability of relocation and

P-TOWN.

14. BEDl ), BED2 (- )

The number of general hospltal (BEDl) and nur51ng home (BEDZ) beds

|
expressed in per phys1c1an terms,‘were both expected to be negatlvely

\ : 2

'.related to the probab111ty of relocatlon Phy51c1ans, 1n other words,
are expected to derive beneflts by having access. to these fac111t1es

B Aocess to general.hospital beds- for example, may-allow physicians to

i

prov1de what. they feel is a hlgher quallty‘of care. In addition;‘

4

theTe may be ‘some monetary beneflts as fewer patlents w111 have to be

”referred to other centers.

' 4
- is.. that the best rule mlnlmlzes the costs of mlscla551f1catlon

X

The problem of phy51c1an mlgratlon was concelved as one of

diSCrlmlnatlon. leen a- llst of phy51c1ans¥ what is the best rule for

a551gn1ng 1nd1V1duals 1nto the mover and st yer populatlons7 The answer

to thls questlon ‘is of some 1nterest because

1) an analy51s of the dec151on rule may be useful in determining
what factors dlstlngulsh movers from stayers and

2) the dec151on rule may be useful in predlctlng future mlgratlon

dec151ons

. The above 1mp11es that the best rule 15 of 1nterest but it does

3not state what is- meant by the best rule The most general statement

-~

Io»lllustrate, assume that‘measurements of the,lndependent

variables, AGEJ}.BEDZ, are available for the set of;phySicians actively’

\‘
\
3
A



) " . - 3 » ' .. . | - | - . . L] -
pract1c1ng.1n the province. Thb'QbJectlve>1s to c13551fy-phy51c1ans into
the mover ot stayer populatlons on the basis of these measurements.

1 ‘and R2 as two mutually exclusive regions which exhaust the

- variable space, phy51C1ans are classified as movers if thelrlmeasurements

Deflnlng R,

"fall_into R1 and as stayers otherwise. The optlmal ch01ce for the reglons
. .“&\ ,
, mlnlmlzes T ’ ' : L

C(2ll)p1ff1( 4y - C(1|2)p2ff2c ya(. )

Ry _ E Rl .
» where, - T i‘ i N , . . ' . |
reSpectiVely, theucost of classifyihg'i) a mover / b

as a stayer and 11) a.stayer as a mover, A

/

i}

c(2|1), c(1]|2)
:” : Pi’ p, = respectively, the prior probablllty that a //
- "phy51c1an w111 L) move and 11) stay, '

~(.) = the 1ndependent varlables as llsted in table 11T, 1
o and. :

respectlvely, the probablllty den51ty funCthnS
. for the pOpulatlonS of i) movers and 11) stayers

£, £0)
Notlng thatA ’
ffl( )d( )+ J£1()d0) =
Rl_ Rz :

the -cost functlon can be restated as

C(le)pi . {C(llz)szz( ) - C(zll)plflc )}d(.).
S Ry ,
This functibn is'mihimizéd if

C(le)plfl( ) > C(1|2)P2f2( ) o ;

A‘everywhere 1n Rq ThlS suggests the followlng cla551f1cat10n rule

Fra

} 1)AIf

Lo

v : ' fl( ) C(l|2)p2 I
v f'”’7f52( ) C(le)Pl




L
8

<ciassify as a mover.’
| 2) If 1) does. not hold classif)’ as a stayer.

Often the costs of mlsc1a551flcat10n are not known In these
cases, the usual assumptlon is that C(2|1) equals C(1|2) and the rule
stated above minimizes the total number 0£“m15C18551f1cat10n5

‘It should be evident that the optimal rule is crltlcally

'dependent upon the dlStrlbuthDS of the variates. Thls has led to a

,;Varlety Qf»C13551flcatlJn rules belngvproposed, 1ncluding_i

\
A : ‘ : : ' . 44 , - ‘ .
‘ \‘ 1) Fisher's linear diScriminaﬂt: ' : ' R ’-//(/
E ' ' 45 A . ’ A "
-2) logistic dlscrlmlnatlon, - , ST - ~
3) dlscrlmlnatlon based on. the 1°C3t1°n mode&/ -and.

-4) dlscrlmlnatlon based on the mUltlnomlal model. 47
ProcedureS'S) and 4)'were discarded because'of insufficient data.
Use of ‘either of these models would have requlred conslderably larger R ‘)/2/
- Samples than those avallable for thlS StUdy In ch0051ng between the
. . ,7 by Yoy N 48 . .
renﬁlnlng procedures two factors were taken lntO account :

’{ Flrstly, the logistic model covers a wider variety of 51tuat10ns

\

Stflctly speaklng, Fisher's linear dlscrlmlnant only applles if the
,ﬁlndependent variables are dlstrlbuted multlvarlate normal wlth equal
variance-covariance. natrlces for movers and stayers The logistic |
model covers thlS 51tuat10n and others as well |
Secondly, logistic models are,.ln certain cases, anpliéable when .
the narlates contaln ‘both blnary and Contlnuous ‘variables. 49“0ﬁiy the
_ latter are permlssable when 11near dlscrlmlnants are nsed .
For these reasons,- it was dec1ded that the 1og15t1c model would

‘be used; It should be noted however, that the utlllt of 1°g15t1C R N

vis a vis linear dlscrlmlnatlon is often overstated ~In actual'
LR N ] Oy



lio : iv . 1 )
application the situation will often be' that the underlying assumptions

of neither procedure strlctly hold. The question then becomes one’ of

robustness Past studles have suggested that the performances of the -
. 50

two procedures are Very 51mllar under these c1rcumstances.

Given the binary logistic model, the probability of relocation is

'given‘by

) S - I .
P = Pr{Move |AGE...BED2} .
= eXP{Bo + BIAGE,;-‘-.- + 817BED2}
x ]. + eXp{Bo + BlAGE + -.--' + 517BED€} .
where . .
P = the prbbability.that‘ah activégthsicien leaves his
‘ December 31'1ocatioh within one year's time,’
/‘/ . - . o . .

1}

7 AGE...BED2 = the independent variables as listed in table III.1, and

60:{,517 = the paraﬁeters of the model.

Some_properties of the logistic model, whieh‘will~bevdfxassistaneei
A inbleter discussidns; are as folléWs;" | | ; |
1 The vaiue qf P is restricted‘to_the 0 -1 range;.v
2) As the physician‘must either>stay in his presentploeationlqr:

"leave, the probablllty that he stays is simply: (l -P).

3) U51ng the varlable AGE as an example,

3P = B,P(1-P).
BAGE » . .' |
‘Therefore;‘if'ﬁl is greater‘thhn zerq then the;prdhability of relocation
iﬁér§g§esﬁwith,AGE. Alterhative}y,'ifkelﬂié 1essethan zero, theh the

lprqbéhility of relocatien_deCreageevwith ACE;"The hypothesis'regardingr

whetherpa variable. is positively or negatlvely related to- P can, there—pwww“www¢sww

' fore, be stated in terms of whether the coeff1c1ent for the varlable 15_‘-

S

positive or negative.



.4)'The'elasticity of P with respect to AGE is given by, -

i

3P AGE|= |8y (1-P)AGE| .
BAGE P S ]
For a given value of AGE, the elastidity approaches its minimum as P
approaches one and apprpaches 1ts maximum as P approaches zero. The

greater (lesser) the probability of relocatlon due to the comblned effects

of all the variates;‘the»leSser'(greater) will be thevlmpact of a one

‘percent increase in a given value of AGE. e
’ /o | U -
© Summary ' :

_ Tnis chapterQhas steted the research hyﬁotheées. These ingluded
variable selection, the hypothesized impact of eachfvarieble on the
: : i T R
probability of relocation, and the économetric smeciiication_of the
_migratien model; |
In generai,'variable selections,were”based on'tne.human eapital ]
approach to migration. Past studies, some of which wete reViewed,.suggest
" that this'model_providesva stronélbaSis for the investigatien of migration
decisions. | -
'Hypotheses_regarding Var#abledimpatt'were made in 'a ‘manner
- 'COnsistent'with the human capikal aﬁéroach. For example;mthe humén'

» capltal approach not only 1mp11es that age plays a role in the dec151on
to mlgrate, but also that the. probablllty of relocatlon should be
Anegatlvely ‘related to age |

In terms of econometric spec1f1cat10n, the blnarw lOngth model
més employed. ThlS represents one of many statlstlcal procedures

suitable for dichotomous dependent variables, a brief outline of which

were presented.
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i IS

1L Sjaastad "The Costs and Returns of Hﬁman Migrations," Jourpal of
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E.1 = Bg-* BiMi * szi
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Ei = 1971 eafnings;‘ ' S ‘ o o .l',
M; = a yariable, or-variables, indicafing-mobility, 1 1
Oi = othq;/faéfs;s influencing incoge, aﬁd

1> B = the model parameters.

Positive returns to migration are indicated if B; tests as being
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. Effects of Migration on Income" and W. L. Marr and F. W. Millerd, ¢
"Employment Income Levels of Inter-Provincial Migrants Versus Non-
‘Migrants, Canada, 1971,":in Research in Population Growth, vol. 2,.
eds: J. L. Simon and J. Da Vanzo (Greenwich: Jai Press, 1980),
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The study 1ncluded models of im, out, and net migration for general

. practitioners and spec1allsts/ The dlscu551on here has been llmlted

tovthepgeneral practltloner in mlgratlon model

A

The beneflts of association: has been noted in other research McFarland
cites numerous studies’ which have found that the avallablllty of
-profe551onal contacts and modern facilities were important factors.in :
the location dec151ons of phy51c1ans .Both of these factors ‘could result
in’ "clusterlng " Refer to J. McFarland M"Toward an Explanatlon of the |
Geographical Locativn of Physicians in the United- States;' in Measuring b

Physician Manpower (Chlcago Amerlcan Medlcal Assoc1at10n, 1973), J

For the rural/urban dlstrlbutlon of spec1allsts refer to chap
f 15 (| : i
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Marr and Millerd, ”Employment Income Levels .of Inter Rrov1nc1a1

\Mlgrants Versus: Non Mlgrants, Canada 1971 T

28 Rﬂ>Ste1ber,'“Ge graphlc Moblllty of Phy51c1ans " in Proflle of
Medlcal Practice, 1980, eds. G. L. Glandon and R. J. Shaplro (Chlcago
Amerlcan Medical As oc1at10n 1980), pp 67- 78 S e

’3‘;

et
b

\"The Migration-D&cisiOns.Of Physician‘s U

e . (j;ll’

'g The Medlcal Scholars ip and Bursarles Act (1963) was descrlbed in -

V-chapﬁéi ‘II. In brie

_f;school could elther p y back the loan dlrectly or through serv1ce in
"the prov1nce SRV S - , >

, phy51c1ans receiving bursaries. while in medlcal

SD E. Yett and F-. A Sl an ”Mlgrat;on Patterns of Recent Medlcal School
Graduates " IHSUIIX 11 1974) -.125- 42 _‘.‘ S SRS :
On the relatlonsh}p of pnior expectatlons to- subsequent mlgratlon ré?e; ':if
‘to A. Yezer -and 'L Thurst n, "Migration Patterns and.Income. Changes : gm'
Impllcatlons for- the ‘Huma Capltal Approach: to Mlgratlon " Southern 15%» Q\ ,
/ . —-———|———-— :
Economlc Journal 42 (1976)" 693 702 ST ‘ e ‘ “*Q;

4



Of the 262 general practltloners pract1c1ng in rural -areas durlng 1978,
64 percent were foreign graduates. Of- these, 64 percent were from the -
United Kingdom, Eire, or Australia, all of which had reclprocal s
;llcen51ng agreemernts with Saskatchewan, A further 28 percent of: these
- graduates were from Asia, most: of whom have been llcensed urfder the
~ General Medical Council of Great Br1t1an and would not, therefore, have
- required the Llcentlate of the' Med1cal Counc1l of.Canada (L.M.C.C.)
In total, therefore, " approx1mate1y 92 percent of foreign graduates would .
.. not have been requlred to. obtaln their Canadlan llcensure (S M C I.C.
N Annual Report 1978 P 46) .. . : S e e

It should be noted that 1t was orlglnally 1ntended to dlfferentlate
LML C C. and ‘non-L.M,C.C. foreign graduates in the lOngth -equation.

Unfortunately, the “S.M. €.I.C: Phy5101an Moblllty File (see appendix B)
.. does not- appear to be rellable on this 'score. " Most Canadlan graduates
. .-do mot. have the L M C C accordlng to the 1nformat10n on the f11e '

pThis'information;wasfobtainedffromLUnpublished=S;M;C;I;C};file.* e
29Some ev1dence for thlS ‘was. found by Muzondo and Pazerkatln thelr study
. of profe551onal 11cen51ng and 1tsv-1mpact on earnlngs After adjustlng
© for .a number of factors (see pages 106 to 123 of their’ study), it was
1[ﬁfound that Canadians earned more than other ethnlc and national groups,
_'the dlfferences belng 51gn1f1cant for Blacks, West ‘Indians, and Asians. -
- Of course; " .this only Brov1des weak ev1dence of discrimihation. There'~}1‘
may, - for example, be" ethnic: varlatlons 1n the income-= lelsure trade off.:
~-Refer to T. R. Muzondo and B. Pazderka, ‘Professional Licensing and"- . |

Competition Policy: Effects. of ‘Licensing on Earnings and Rates-of- Return’

ag

. Differentials, (Ottawa Bureau of Competition- Policy, Research . Monograph t'”'

RCNERSEIR

T

B . o , . Sl A SR .
Note that there is an: 1mpllclt;assumpt10n here: that the phys;c1an cannot

o recapture all of hlS 1nvestmen when he sells hlS practlce

31R G. Evans, E “M. A Parrlsh and F Sully, ”Med1¢al Product1v1ty, _
Scale Effects dand Demand Generatron " Canadian Journal of Economics 6

- (1973): 376-93 and N. P, Roos, ''Impact of the @rganlzatlon of Practice . L

on Quality of Care and Phy51c1an Product1v1ty, Medlcal Care 18 (1980)
347 59 S

L : s ",..~ ",,» . : . IR .
Sle s ¥ : - . N -

}3

Locatlonfof Phy51c1ans SN

'.cv

Feldsteln for example suggested that excess demand allowed phy51c1ans
" to select the most. 1nterest1ng cases.  Wolfson et al. went further by
. suggesting that a large patlent load acted as -an: 1nsurance pollcy,’le
- the 'larger the pat1ent load the greater the chance that&iphysician can-
Qﬁ,reach his target income in: the future.- Refer to M. S. I Tdstein, :
- "The . RlslngaPrlce of‘Physrc1ans Serv1ces " Rev1ew of Economlcs and

i .
E e}
s, .

%Refer, for example”;tochFarland ”TOward.an Explanation.of'thevGeographic ‘



Statistics 52 (1970): 121-33 and A D, Wolfson, C, J. Tuohy and

P. S. Chandrakant, What Do Doctors ‘Do?: A Study of ‘Fee-for-Service.
. Practice in Ontario (Toronto: University of Toronto, Institute for

Policy Analysis, 1978). ‘ ' '

3‘4s.'1\4.c.1.-_c., Annual Réport 19’78, P 49.
3SOf course, patients’ may come from outside the rural mun1c1pa11ty “This,
however, is also true of c1t1es : Clarkson, for exanmple, estlmated that

- the pr’mary service area of Peglna was made ‘up of 92° percent city
» SR Refer to J. C. Clarkson,
Health Care Serv1cesv1n Reglq;; : ' J. Graham- Clarkson. Consultants
1973). That rural physicians erve fewer persons than urban =
phys1c1ans is-also supported by - patlentwcount data. In 1978, the
average rural G: P: saw 1,940 discrete patlents,,whlle the count for, B
,,urban G Pi's” was 2 070 (S M C I. Cv Annual Report 1978 p 42)

36R G. Evans and A D Wolfson :"Mov1ng the Target to H1t the Bullet
Generation of Utilization by Physician$ in Canada," (Stanford:’ paper
M ,prepared for,the Natronal Bureau ofvEconomlc Research Conferenoe, 1978).

/

pf the. follow1ng points were ralsed by Wolfson Tuohy,‘ and - v
akant What Do Doctors Do?, P s e T

"suggestlon here is that there are two aspects of utlllzatlon,;ie.
servrces ‘generated by patlents (the decision to seek’ care) and’ those RS v
yrescribed by doctors Demand generatlon only enters 1nto onl) the “-yf‘“v;rl"
jvsecond aspect. : : : S : R

The S.M.C.I.C. Audlt Group currently employs a. staff of seven. Thev ‘
[ use 1nformatron from three sources in- determlnlng which phy31c1ans should'7
. receive 1nten51ve investigdation. ‘These are i) clalms rejected by the '
- «. Claims and Asséssment Branch, 11) letters of verification which are ;]'-F
N regularly sent.-to all: benef1c1ar1es; and. 111) the physician proflles'lV
which are produced each quarter by the Statlstlcal Management and
Evaluatlon Branch : e S :

40M J. Gross and C W Schwenger Health Care Costs for the Elderly 1n

Ontarlo © 1976-2026 (Toronto: Ontarlo Economlc CouncilOccasional” Paper

S _ 11, 1981) and P.:Manga, The Income Distribution Effect of Medical.

o Insurance in.Ontario (Toronto Ontario Economic - Counc1l Occa51onal
Paper No:. 5; 1978) s - S

41J P, Acton,_”Non monetary Factors in the Demand for- Medlcal Care f~ : 'n‘} 2

_ Journal of Political Economy 83 (1975) : 595 614 and P. ~Jehlik and R
~R. L. McNamara, '"The Relation of Distance to the leferentlal Use of
Certaln ‘Health Personnel and Facrlltles and to the Extent of Bed Illness
Rural Soc1ology 17 (1952) 261 65. :




¢'$ ;46

a6

42Because of thlS hlgh correlatlon, 1t was dec1ded not to 1nc1ude the size
" of the town as a separate varlable : :
43T W. Anderson An Introductlon to Multlvarlate Stat15t1cal Analy51s

(New York:. John Wiley ‘and Sons, 1958), pp. 127-30 and P. A. Lachenbruch,
Dlscrlmlnant Analy51s (New York Hafner Press, 1975), pp 14 5.

44R A Flsher ‘”The Use of Multlple Measurements in Taxonomlc Problems "o o
Annals of Eugenlcs 7 (1936) 179 88. , R

5J A Anderson, ”Separate Sample LOngth Dlscrlmlnatlon,” Blometrlka
59’ (1972) '19-36'; N. E. Ddy and 0. F. Kerridge, '"A General Maximum :

. Likelihood Dlscrlmlnant " Biometrics 23 (1967): 313- 23; and D. R. Cox, -
"'Some Procedures Connected with the’ LOngth Qualltatlve Response Y
Curve‘" ‘in’ Research Paperslln Statistics: Essays in ‘Honour of J.. Neyman s p”
70th Blrthday, ed. F N Dav1d (London John Wlley and SOns, 1966),

pp 57- 71

S

W. J. Krzanowk51,'"Dlscrlmlnatlon and C1a551f1cat10n U51ng Both Binary'

.and Continuous. ‘Variables;'" Journal .of the American Statistical Assoc1at10n -
70 (1975) 782-90; '"Canonical Representation.of:the Logistic Model for
-~ Discrimination and Cla551f1cat10n,” Journal. of the’ American- Statistical
“Association 71 (1976): . 845-8; “and’"The Performance of Fisher's Linear -
Dlscrlmln At Under Non Optlmal Condltlons,” Technometrlcs 19 (1977)

191 200 S TN S . e
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jf47M Goldsteln and W R Dlllon, Dlscrete Dlscrlmlnant ﬁmAAy51s (New York
o John Wlley and Sons 1978) '

:488 J. Press and s. Wllson,‘”Chooslng Between LOngth Regre551on and’
Dlscrlmlnant Analy51s,” Journal of the Amerlcan Statlstlcal Assoc1at10n
73 (1978) 699 705 oo - : v :

o s | . 'v’S%.lﬁ
'49LaChenbruoh,;DiSCriminantxAnaIYSis;‘pﬁﬁ82i

WL

50Krzanowskl, “Dlscrlmlnatlon and Classxflcatlon,” and Press and Wllson,,
"Ch0051ng Between LOngth Regre551on and Dlscrlmlnant Analy51s "




- The: Samples

o Two samples of rural phy51c1ans were drawn,_one for each of 1978 and :

Vor 1979). _;.'*;, ;wa'f-

CHAPTER IV

METHODOLOGY: THE DATA

| Thls chapter/descrlbes the data collected for the study . This

"‘1ncludes descr1pt1ons of the process through wh1ch phy31c1ans were

selected for study and the deflnltlons of the dependent and - 1ndependent

variables. L ,'“k" .

,1979 " “The selectlon crlterlon, denoted by Sl to S6 were as follows

fSl) Llsted as a general practltloner by the Saskatchewan College -

O

'of Phy51c1ans and Surgeons on December 31 of the sample year (1e 1978 -

. "'

S ) In a rural locatlon (June 30 1978”populationiless thanth,OOO)lb

on December Sl of the sample year, but out51de2, of
- a) the Sw1ft Current Health Reglon
“b) the City of Loydmlnlster,vor o

'c) the Town of Uranlum C1ty

SS) ‘Recelved over $5 000 in S M C. I. C payments durlng the fourth _'

quarter of the sample Year 3 f,’*} d , S ‘1

Phy51c1ans\sat15fy1ng condltlons S1 through 53 were: denoted as belng
\ .
"actlve” durlng the fourth quarter of the sample year For the most

;lpart the samples employed 1n the study Were comprlsed of these

ﬂphy51c1ans,‘w1th the follow1ng exFeptlons

'54)’ Phy51c1ans dylng w1th1n one year of the sampllng date
(December 31) were excluded 4 ' » o

,[SSj Phy51c1ans 1nvoluntar1ly removed from the Reglster of The

47



48

. Saskatohewan College of_Physicians.and»Surgeons Qithin-one yeaf of-the,

~throu§h533 the physician receiving the lowest level of S.M.C.

.payments wa's excluded s

sampling 'date‘we\re'excluded.»5
. . . . ’ : ,’ L

S6) - In cases where a husband and wife satlsfied,conditions s1

).

'referred to the footnotes Wlth regards to. sample 51ze, ref‘\

~11978 whlle the correspondlng count for 1979 was 255 physlc1ans

table IV 1 reveals that 262 phy51c1ans satlsfled condltlons 81\

-

these, 14 were excluded from the 1978 sample and lO from the 1979 sample

‘“because of‘condltlons S4 through,S6 The net results of . these addltlons’

”fDefining the Dependent Variablei 'NbVers and Stayers -

o

‘and deletlons ‘were the following; o h Vol \

Sample Slze, 1978

‘_ll

248‘Physicians“h ‘

it

Sample Size, 1979 = 245 Physicians

{

4

4 The dlscuss1on regardlng table 1I.2 prov1ded a 51mple measure of
moblllty In brlef thlS measure took the follow1ng form
1) A phy51c1an s prlmary 1ocat10n was deflned as hlS or her

location on'Becember'Sl. If the phy51c1an had more than one locatlon,

the-primary,location'was deflned as.that undar‘whlchfthe,maJor1ty'of the o

fphySiCian's S;M.C.I.C.'payments were received. The remaining locations -

werecde51gnated as "secondarv "

’ »2)‘ Uslng the 1978 sample as - an exanm] ~ vers and stayers were

vdef1ned as;, -

December 31; 1979

. Movers:; December 31, 1978 ,
R Primary: Location

Primary Location
jStayersf' Decembef 31, 1978 CEh Dééemberv315v1979
... Primary Locatlon ..~ Primary Location

LS S T _
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Thléﬁ resulted in a straight forward definition of mobility with the
advantage of belng ‘the 51mplest one to handle on a computer However,
. two 1nstances arose where the results could have been mlslead1ng

{

Flrstly, a phy51c1an could have moved only a short distance w1th

-11ttle or.no change in the group of patlents under hlS care. There would’

have been - in effect, a change in the locatlon of the phy5101an but not

in his practlce. As the prlmary concern was w1th changes in the latter, .

it was decided to ignore ‘moves under 25 km. ALl phy51c1ans mov1ng less
- than this distance were treated as'stayers ‘

Secondly, a phy51c1an with, two or more locations could have

_sw1tched the. empha51s of hlS practlce between locatlons Thls would

not represent movement but it would be measured as sd%h accordlng to the

deflnltlon glven above. To adjust for thlS, any movements to ”secondary”-

o

‘ locatlons were 51mply 1gnored for the purposes of deflnlng movers and.

8. . o
stayers.» s I
‘The twd conditions mentioned above, alOng with the previous
|
/
deflnltlon of mob111ty, permltted c1a551f1cat10n of each sampled

A phy51clan as a mover or stayeri/ ‘The results ‘are presented in table IV 2
‘and:summarized,briefly‘below.

1978 1979

: Sample = Sample
Movers'e”bi 38 a0 s .
Stayers E - , gyi t‘ r zgi‘
:Total < us | 245 D

gt

The Independent Varlables

The 1ndependent varlables employed in, the study were deflned 1n

table III. 1 Readers 1nterested in a more detalled dlscu551on are again

o

S

. R
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referred to aupendicee A and B.

Table_IV.S-prorides'simﬁle summary statistics‘for-each of the
independent‘uariables. of particular intereat is the information on
Inissiné-data. Two‘approaches to handling these,cases were"consrdered,//ﬂ
.namely;’ | n o ‘Aﬁ AR f : ' . h -

1) the‘dropping.of any ohservation with missing'ralues for one -

- or more of the independent variables “and

29 the f1111ng in of any gaps 1n the data w1th estlmated Values

The relative costs and beneflts of the'se alternatlves are. dlscussed
'in appendlx C.v»In»brlef,ihowever,‘any adyantage to be galned,through the
use of the.second procedure had to be weig%;ed_againSt any losseskarising‘
' fromferrors in measurenent, ie. from the’differences between the estimated
tand the actualrvaers for the misSing data Wlth this in m1nd eetimates

- for the m1551ng data were obtained and their accuracy evaluated, w1th the
following conclusions:. -

1)  Estimates of AGE:e’Reliable estigates for the-missingnvalues

of AGE were obtained and were used in all of the analysis that is reported
in later chapters;

:2) Estlmates of FAMl and FAM2 - “The procedure used-in estlmatlng

these varlables was found to be subject to con51derable error. Because
' of this, most of the ana1y51§ madée” use of only those cases with complete.

1nformat10n on famlly structure

Fitting the Model - .

U51ng maximum llkellhood estlmatlon the 1oglst1c model was fltted
to the 1978 sample descrlbed in chapter III ~The ab111ty to predlct

future/mlgratlon dec151ons was then evaluated u51ng the 1979 sample

\

‘of course, the value‘of the independent wariable is not directly !

&

$
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observabie All that 15 known is whether a phyblcian did, or did not,

.__\

'move and .not the true probablllty of relocatlon U51ng maximum llkcllhood

estimation, however, estimates'for the model parameters cdn be obtained.
iad i R o . th
To illustrate, define p~ as the probability of relocation for the i

sampled physician, so that .

pt = Priy" = 1|x'}
= exp{x'g'} 4 : »
1 + eXp\{X‘lB'} ' \
-where ‘
y =1 for movers
='O'foi stayers, .
X" = the 1 by ‘18 vector of measurements for the independent

_‘varlables for phy51c1an i, and
© B =jthe I by 18 vector of model parameters

If each 1nd1v1dual‘s decision w1th respect to mlgratlon is

1ndependent of -the dec151ons of other individuals, then the probablllty

.g "X

)

of observing a glven sample of size "n” is %f

: 1 2 n ; ey
CLEB X, XX = TP+ (L- ¥y - p))

1
. 4
[ '

'r?_where L denotes the 11ke11hood The maximum.lihelihood estimates are

,v;then glven by that value of B which maximizes L (A more detailed

descrlptlon of the e§t1mat10n proceduretls prov1ded in;appendix D)..

One of the problems with the mlgratlon model asiit has beeh
presentéd thus far, is that it 1mpliC1tly assumes that'phy51c1ans of all
ages are maklng similar kinds of mlgratlon decisions. However, the\

SN
dec151ons of older phy51c1ans are more llkely to: belassoc1at€d with

retlrement than w1th practlce opportunltles in other locatlons

Slmllarly, many of the younger phy51c1ans w111 be headed for re51denc es

’ ’ 1 ‘7 ‘f

EEN e -
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!

“’.m1grat1on model was also dlscussed

f1t to the data

._subsequent chapters.‘ The use of thls data 1n the

N

1n the various Spec1a1t1es. ;Bothlofnthese groups‘will'reactiaifferently,,"

than phy51c1ans dec1d1ng between prlvate practlces in alternatlve
locat;ons | |

: As a“result‘of these con51derat10ns; the model was. fltted tw1ce.t01
the 1978 sample In the flrst case phy51c1ans of all ages were 1nc1uded

’

In the second case phy51c1ans under age 30 and over age 60 were excluded

A rlorl, 1t was expected that the smaller sample WOuld prov1de a better

[T

Thls chapter has descrlbed the data that W1ll be analyzed in.

tlmatlon of the

B



* FOOTNOTES TO ‘CHAPTER IV

Ty

ithe 10 ooo

_populatlon mark as the cutoff for the study

vFlrstly, the chosen cutoff was the one. used by S. M C I.C. in its varlous

~statistical repérts. Choosing the Same level facllltated sample-

_selectlon and data comparlsons : .

- Secondly, there was a clear dlstlnctlon 3nvthe availability. of SpeCIallStSv ;
‘between cities with populations over -10,(00 and other areas in the

'lerov1nce. .No location outside of these major centers had more than one

active 5pec1allst in 1980. 1In comparison, the smallest of the major

bl” centers, North Battleford had seven active spec1allsts in the,same year

'(S M.C.I.C., Annual Report 1980) .: _Therefore ," areas included in -the study
were'; dzstlngulshed by the fact that the vast majorlty of” medlcal services
were p70v1ded by~ general practltldners

These areas were excluded for the follo 1ng reasons

[

a) Sw1ft Current Health Reglon . Located 1n the south west corner,
of. the prov1nce,vthe ‘S.C.H.R. [has operated a comprehen51ve R
medlcare plan since 1948. Stall ‘largely independent .of
§.M.C.I.C., the primary source of data, sufficient information
‘-was not - avallable to. 1nc1ude S.C.H.R. phy51c1ans in the study
b)) Lloydmlnster Located on. tfe Saskatchewan Alberta border,
phy51c1ans in this.city . reg‘larly reglster for payment under .
both S:M.C.I.C. and the *Alberta Health-Care Insurance Plan. . )
In addition, they are often registered -as beneficiaries. under _
the Alberta medicare plan Sufficient 1nformat10n therefore,
was not avallable to 1nclude these phy5101ans in the study

c) Uranlum C1ty Located in./the north west corner of the prov1nce RN

the’ hlghway into this tow
. Because -of their extreme
rvthese phy51c1ans from’ th7

is only open during the winter months.
'solatlon, it.'was decided to exclude
study ‘ T ~ "

',
P

; The chosen cutoff was the one used by S M. C I.C. in 1ts.var10usk'
,'statlstlcal Teports. Ch0051ng the same. level fac111tated sample

! selectlon and data comparlsons

S The study concentrated on the movement of phy51c1ans from rural areas
“Where .possible, attrltlon from other squrces .such ‘as death wa%

" excluded

s B - . RN I

L
RN

U‘SSee'footnote'4 to thisfchapter;:e[,'v_ g ffv}éfjn v
: . o B N R "”~Q$w ;f‘~ﬁ' :

: The model used in the study related the probabllatyZOf a phy51C1an

: mov1ng ‘to a- number of varlables The proceere used to: estlmate the e

ER . : ’ e i P i Lo )




W

-
. w

model assumed that the dec151on of omne phy51c1an towmove had no effect

~‘on the decisions of other physicians.  This 1ndepend@hce was v1olated :
~ in the case of husband and w1fe practlces SO that one partner had to be .

,excluded

: Thls problem was not of the magnitude expected Only one phy51c1an, in-

‘ the 1978 sample moved less than 25 km (See{table 1v. 2)

CQ

t

‘Thls problem did not show up for any of the sampled phy51c1ans i(See'; o

K table IV. 2) B ,
. L"%- o ‘l,u:
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RESULTS

) . | . . . \\ .
This chapter presents estlmates ‘and tests ‘of the parameters of i

KL

‘ the 1oglst1c model In general maxrmum llkellhOOd estlmatlon was

P

‘ employed and testing was carrled out u51ng t— statlstlcs and 11ke11hood

ey

S _
ratlos These procedures are not dlscussed in the chapter, though a

brlef outllneaof thelr appllcatron to the 10g15t1C model is provrded in’o
. _ , G

~£} appendlx D

1

Comparlson of Mean Values 1978 o Q-Tf,’::vﬁ

§ 1Inftable V.l, the mean values for all the 1ndependent varlables are

~ corfipared for. movers and stayers Though these do ‘not’ represent valld
: \ N . e

tests of: the hypotheses stated 1n chapter III they are of some 1nterestr'

'-rx..

in thelr own rlght. For one, pollcy recommendatlons in: the health man~'

power field are, more often than not based on unlvarlate StatlsthSi/ In -

addltlon, the data used in the study has not been generally avallable SO

2!

. that some 51mp1e summary statlstlcs may be of 1nterest

Only ‘three of the dlfferences in mean values were 51gn1f1cant ~In - o

'general mOVers tended to be younger, were more 11ke1y to ‘be newdy

establlshed and were pract1c1ng in areas w1th low p0pulat10n -‘phy31c1an

These. results are not. very surprlslng 1n themselves What is
; . ,4,93‘3 s :
surprlslng ‘are the magnltudes of two’ of the“dlfferences.» Flrst newly :

'f}

\
establlshed phy51c1ans .as measured by the varlable STAXl made up a

E

- much larger proportlon of movers (340) than stayers (8%) Seeond,.theba‘d*“'

n Ca ‘{./ IR
o average values of RATIO for movers and stayers were, ‘respectlvely,_f94'

N
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‘and'l.ls, a'dlfference of 22 percent;
'Ofythe:remalninghvarrahles”it is_difficult'to‘Sav‘toobmuch, nonelof
- the‘dlfferenCes’beingwsignificant.‘;In.sqme caSes,otheArelative positiOng‘
: . R 1 B _ L
- of the mover and stayer averages were contrary to the»hypotheses;stated,
in. chapter III (eg.\SEX and GRADZ) 'Until'the other variablesvhave been
dcontrolled for however no 1mportance can be attached- to. these comparlsons

In}fact} this holds for all comparisons regardless of their statistical

'significance.

o ParameterSEstimates’-1978 B PR
' Parameter estimates for .the mlgratlon model fltted for all sampled

3 'o-' . -

phy51CLans 2_are presented in table v.2. The value -of the log 11ke11hood Sy
is —75 115 whlch is hlghly 51gn1f1cant (5 0 percent 1eve1) when compared
to d value of 98 415 arlslng ‘from a 51mple alternatlve model ThlS

_halternatlve model assumes that ‘the probablllty of relocatlon was a
) ,% o

e
constant for all phy51c1ans, equal to the proportlon of movers in the

fsample 3
Coefficients for three of the variables AGEF'FAMZ‘,and GRAD2
tested ‘as belng 51gn1f1cantly dlfferent from Zero (S 0 percent level) andiv

zwere of the expected 51gn A All other thlngs belng equal the probablllty

s
)

of relocatlon decreased w1th age and phy51c1ans w1th famllles were less'

. . . —

'-“llkely to mlgrate than 51ngle phy51c1ans S1m11arly,’Saskatchewan “

!

g graduates were not as moblle as other Canadlan graduates
B ' l

The coeff1c1ent of GRADS was also 51gn1f1cant The 51gn (p051t1ve)
'vlndlcates that forelgn graduates were “more moblle than Saskatchewan'

3jgraduates

though thlS was. not hypothe51zed ‘a; prlorl. .

graduates; The coefficient Qf.GRAD3~W3$ less‘ihan't_a’
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Ly ']I
was expected but ‘the dlfference ‘was not 51gn1f1cant

The coeff1c1ents for six of the varlables were of the expected
\

sign but 1n51gn1f1cant. These were the. varlables SEX, FAMl  GROWTH,

BEDZ,,RATIO, and STAY1. iOne problem with these results may be a high

‘degree of'multicollinearlty. To assess its 1mpact, each 1ndependent
variable was regressed aiainst the remalnlng 1ndependent variables. The

coeff1c1ents of determlnatlon, Rz's Were generally quite low, though it

must be<remembered'that everal of the varlates are 51mple d1chotom1es
2 . ‘. . . o e

R o ' Variables
.6 to .699 FAM21 L
.5 to .599 - 'AGE,;FAMll GRADZ; GRAD3
.4 to .499 ( ‘
.3 to .399 - STAYR, P- ELD, p- TOWN
.2 to .299 . GRADI, STAYl, PRAC, DIST, GROWTH RATIO, BEDZ
.1 to .199 . SEX, BEDL . - _ - -

. 1
A second measure of the degree of mult1coll1near1ty was ~ obtained

by calculatlng the elgenbalues for the correlatlon matrlx of the: 1ndepen—

J
dent variables > The fﬂrst pr1nc1pa1 component accounted for 14.3 percent

e

'of the total varlatlon (elgenvalue of 2 A) wh11e the last component :

,‘

accounted for 1.2 percent (elgenvalue of .2).16 While these results,

o

«suggest some degree of mult1coll1near1ty, the elgenvalues were not all

B

: equal to. l the problem does not appear to be a severe omne:

‘ i N

To-the extent“that‘multlcolllnearlty was present 1n the sample,

*the parameter tests are‘not as powerful” as one would hOpe This doesv
_ not mean that the coeff1c1ents would have tested as 51gnf1cant 1f there -
fhad been no.multlcolllnearlty It 51mply implies that the tests may be

7fpoor in dLscrlmlnatlng between true and false null hypotheses

The coeff1c1ents of the remalnlng seven varlables were all

'insignlflcant'and‘of the,wrong slgn. Four of these must be. con51dered

-t
T .
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as anonalieeAwhich arose'from either relationsips between the variables
or sampllng-error. It is difflcult, for example, to come np with'a <«
1ogi¢al'explénation for physlcians ln a town for"one to two yeers {STAYZ)
be1ng more’ stable than- phy51c1ans in the town for over two years Similar
:commentg can be made regardlngvthe variables BED1, :P-TOWN, and GRADl

The wrong signs‘for éRAC DIST and P—ELD.may be'the result of mise
spec1f1ed hypotheses These are dlscussed separately below. |

1) There are two reasons why PRAC.may have a p051t1ve coeff1C1ent
First, the'opportunlty to 301n a group-pract1ce has been found to be an
1mportant factor in the locatlon dec151ons of phy51c1ans 8 Therefore,%

4

"compared to solo practltloners phy51c1ans in assoclated practlces may be

|

. able to recoup a larger. percentage of thelr 1nvestment in the area when -

it comes t1me to relocate Second, in a study conducted by the College

of Med1c1ne, Unlversffy of Saskatchewan,? it was found that difficulties

‘often arose betweenﬁpartners of w1dely varyin:!ages. The varlable PRAC .

may be plcklng up some of thls effect. . A - . - t £

It should also be noted that 1nformat10n on the type of practlce

partnership~wasvnot avallable and that this.may have led to a distortion

A j i
\eteed

‘of the resultst ﬁor example, younger_physicians without full‘partnerships
may”not have been able to-reelize the'full benefits of the economicl

_ potentlal of the area.in which they were 10cated ‘ Hence the‘varlable
"JPRAC may. ‘have been measurlngdflfferent things for dlfferent phy51cmane

2) Phy51c1ans 1n the urban centers of Reglna and Saskatoon haw in

‘could account for the negatlve coefficient of the variable DIST
@

3) Phy51c1ans have often been cited for thelr negatlve attltudes

towards elderly patlents,l1 Therefore, a lerge percentege of persons



v

over the agevof 65 may‘ihsure a healthy.demand for.medical services,
hutlit may not result in "rewarding” ptactices |

. As was mentloned Ain chapter IV, a second flt to the lOngth model
‘was obtalned using only those phy51c1ans between the ages of 30 and 60.
The parameter estlmates for thlS data\set are presented in table V. 3'

The value of log llkellhOOd was -64.102, which is hlghly 51gn1f1cant when

compared to a value of -81.670 obtained for the constant probablllty model.

-

Parameter estlmates from the two data sets are roughly Eomparable
Thlrteen of the coeff1c1ents are of the same 51gn and test identically
as to 'their 51gn1f1cance from zero. Two.coefflcents for GRADZ and GRAD3

——’

are' of the same 'sign for both samples but ‘test . as 1n51gn1f1cant in one .

case-(ages 30 to\60 sample), but not the other. Flnally, the coeff1c1ent%

of BEDI and P;TOWN were of the correct signv(negatlve) ;n the ages 30 to

>60Asamp1e and of the wrong sign in the all ages sample.

i

The Demand‘Vatiables
| The varlables RATIO P-ELD, and-P—TOWN are of. pamtichlarminterest‘
glven thelr hypothe51zed re}atlonshlps to the demand for a phy51c1an S
services and, from that, to the probability of refbeatlon. Because of
" their impoftahce,‘it was decided to doieome'additiohaivteste involvihg
these variables. The basic questioh‘waé; how.well does the model perform,
" without the demahdftariahlee?‘ in‘answer}‘tour_tikelihOOd ratio testg
‘were carriedwout. vThese eombated the specified model_with modeis
exciuding.v“. | | |

1)"§AT10,~ s

2) P-TOMWN,

~3) P-ELD, and"

4) RATIO, P-TOWN, and P-ELD.
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Details of the tests are pr%Vided in table V.4;; In summary, the
results confirm those found when slmple t- ratlos'were employed. The .
demand varlables. either 1nd1v1dually or 1n comblnatlon,1 do not add
51gn1f1cant1y to the understanding of phy51c1an mlgratlon dec151ons

A second con51derat10n 1nvolv1ng the demand varlables was the

measurementvof RATIO. This was defined as the number of persons in the

7

rural munieipality divided by the number of active phystcians. " There’

may be a problem in so far as not all active physicians would have been

in full time’practice}~ "

In'response to thisiprohlem} a -second measure df‘RATfO was calculated.
This was defined-as the pepulation'of the'rutal municipality divided by
a‘rough measure.of the number of “full time equivalent physicians.13“The
mlgratlon model was then refltted u51ng this new definition of.RATIO.
[ The' use of full time’ equlvalents had very 11tt1e effect on the para-
meter estimates - For the ages 30 to-60 sample, there were no changes in’ the

signg of any of the coefflclents In addltlon there were no reversals

in the tests of 51gn1flcance. The fit for the all ages sample gave

 similar results, though in -that caselthe signs of two of theyeoefflcients

(for BED1 and P-TOWN) did switch from positive to negative.

Goodness of Fit . L !

&

1In assessing how well the model fit the 1978 sample, three

" procedures were employed.: The results are presented in table<V.5 and

discussed separately.belew.

1) Phy§1c1ans were placed 1nto a dec11e of rlskﬁaccordlng to the

estlmated probablllty of relocatlon For example the flrst deC1le

vrepresented phy51c1ans w1th an estlmated probablllty equal to or 1ess

1
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S I A | . ‘f,'V,x . \ A N Lo
:'than .1,,the second represented probabilities’ greater than .} but equal . - °

to or less than 2 and SO ‘on.

// . : e )
In general the proportlon of movers tended to 1ncrease w1th the 'Wrﬂrt
‘deCile}offrisk The model prov1ded a good f1t to both data sets

f-ﬂx 2)- A second procedure assesses the model accordlng to c1a551f1ca—_
»Ition'results rPhy51C1ans w1th an estlmated probabldlty of relocatlon

' 1:~‘- : '

;greater than 5 were c1a551f1ed as movers all others belng c1a551f1ed

"N

v

~'as stayers.v The c1a551f1cat10n results are then compared w1th the ijg
”75a6tual dlStrlbutan of movers and stayers _f ’ff e ~:¢jbi_7‘ﬂ,'rﬁﬂ PRI

?%ﬁé:ng the a11 ages data as an example, 97 0 percént of stayers and 2. '5':'

f
/
o
!

25 7 percent of movers wvje correctly classnfled w1th an overalﬂ success

|

'8

rate of 86 2 percent Slmlfar results were?ﬁfund for the ages 30 to 60
e / data, the overall success rate belng 85 5S¢ pe rcent
L T

'r,s}f The percentaggs of movers and stalers f&%‘the entlre sample j;“

were 15 09 and 84 91 respectlvely A 51mp1 alternatlve to the class1f1—‘f 1‘2;;"7;

ﬁ*"'catxon prOCedure dlscussed above would have been to randomly a551gn .
B . v ',;\\u . . ¥ . \\ \ . . o
phxslc1ans as movers or stayers 1n these proportlons ,The expectedvjn‘ IR

number of correct c1a551f1cat10ns, E; would then be

1

.

(35)( 1509) i (197)( 8491) Sl e

fThlS number can then be: used in the constructlon of an 1ndexl ‘whiCh - Tf
_ ;opmpares the performance'of the Spé%lfléﬂ model agalnst-the constant . v?
iprObablllty model Thrs 1s glven bv . E ; ‘;Tffr ~ﬁ:

Lo . t 5 ) S R ) . NS i‘ . SO ) O L s
| (o ) gQ;ﬂ’- o Cel T
. Thdex “J[N & ] 100 St e R s S e e

S e T I T
'ﬁ-»x*-:=-[200 173! 55} 100 e R R N
S L e T e

232~~ 172 55

=48, 17

B e



. . :
B : . I oo . ) .
. > - i N o g . N . . . ’ .
LR . ' . . N . ' v N . .
. . s ‘; : :

_where C is the number of correct cla551f1cat10ns for the spec1f1ed model

4

and N 1s the total sample 51zeJ The 1ndex ranges from ZeTo (no- 1mprove—

v ment) to 100 o 2 - t'lV
~The 1ndex value of 46. 17 1ndlcates that the spec1f1ed\mode1
) represents a con51derab1e 1mprovement OVer a pure chance mechanlsm _A‘

51m11ar Value of 43 19 was found for the sample contalnlng only those‘

hﬁphy51c1ans between the ages of 30 and 60 - ”-7j;v'<] | '&_‘ o .#.L#

Rt

‘ In: general the model prov1ded a good flt to the data ' Infgpapt@
".!

VZ,IV 1t was 1nd1cated that the model would prov1de a better flt 1f the ,?f" ?bd*;_Qt

*sample was restrutted to phy51c1ans aged 30 to 60 ThlS was’ not borne

”fﬁé‘:?pou In*@brms of goodness of f1t the model performed equally as’ well

'“Ubforfmheqsample contalnlng_phy51o1ans ofeallﬁagesg e e o ' SIS
_P'réai'c'tibﬂ,‘-ig?g“ )

i A 4

U51ng the 1978 parameter estlmates the mlgratlon dec151ons of
_ z @ e
J‘were 1nvest1gated The procedurew v

{phy51c1ans contglned

3;remployed (see table V 6) were, 1dent1%al to those descrlbed 1n the preced-' .

*alng sectlon = }'j_ : SR ;‘» ST et e fff -

L -

The 1nc1dence of mlgratlon d1d tend to 1ncrease w1th the dec1le of

o] : . .‘

‘“friSk For both data sets“ however the result9 do tend to. break down for
f{the hlgher estlmated probab111t1es of relocatlon ThlS occurs at the 7th

1 N : AL

.ﬁand 6th. dec1les for the a1l ages and ages 30 to 60 data sets- respectlvely ;',sd

0 \%K The c1a551f1cat10n results _ also suggest that the model has some RV

[N

L Predlctlve capablllty \‘For the entlre sample; the success rate was. 79 74

e percent and the success 1ndex was 24 33. The comparable flgures for the 25;

b

"j‘ages 30 to 60 sample were 82 26 percent and 30 58

As was. dlscussed 1n chapter IV 1nformat10n on famlly structurewwas R

i | ! ‘(\\}\ e : y):' ‘ .

f?~m1s51ng for 18 phy51c1ans 1n*the 1979 sample All“ofjthese’phys;c;ansr:gT_ i
T R s AR Lo , S Coe
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: -, N s ‘
'jwere excluded from the analy51s presented in table V. 6 ‘As shown belaw,.
however, the 1nclu51on of_these phy51c1ans16 had very little 1mpact on .
the claSsiffeation‘resuits. | |

ALl Ages - . Ages 30 - 60

Successes . 1950f 245 . 166 of 201
‘Shecess,Rete‘ : - ; 79.59% o 82;59%
‘Success Index .. 22.96 . - 30.68 .

Summary

2.

Thls chapter has presented estlmates and tests ‘of thj/parameters of
»ethe mlgratlon model The 1mpl ; »ns of these results w111 be dlscussed

in the next_chapter.
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" FOOTNOTES TO CHAPTER V-

All hypotheses were stated ceteris parlbus For example, to state that
.females move less frequently than males is not the same. as stating that,
all other thlngs be1ng equal females are less moblle than males.

By PR B ¢

Except those w1th m1551ng values “for- the varlables FAMl and FAMZ f‘
which there were 16 in the 1978 sample Refer to chapter v and
appendlx C o

Oficourse there 15'an 1nf1n1ta number of other models ‘that could have
been employed Therefore, it cannot -be’ said that .specified model is

" the true model only that the selected variables appear to ple up some . v

n of the

1at10n in ‘the probablllty of re10cat10n
‘ »3. h Ly :

ed at the. 1% level ofly 'AGE ‘Temains as a 51gn1f1cant varlable

A When te
When tested at the 10% level <FAML 1s added ‘to~ the llst of 51gn1f1cant .
, varlables T R 2 ERT R AR 7
T S . ,“y_ s ‘-.a,»‘.} . o . . . . ' .
S Daultrey, Prlncppal Component Anaiy51s (Norw1ch deeo Abstracts ,',d.)\‘
: and J.  Johnston,. Econometrlc Methods (New York: M@hraw Hlll 1972),
PP 322 kY e RRE & e
o i ,‘: o o . * R . ;
6The elgenvalues, and their percentage contrlbutlon to the total b g

‘variation, were as follows 2,43 (14.3%); 2.27 (13 4%); 1.85 (10.9%); - :

1.55.(9.1%); 1.38 (8 lo), 1.19 (7.0%); .94 (5. 5%); .89 (5.2%); .80 (4. 7%) ;
.74 (4.3% 5); +66° (3. 9a), .60 (3 50), .46 (2. 70), 45 (2 60),”-35 (2.1%);
24,(1 4%), .20 (l 2%) Lo : . o ‘

v

‘,7W1th respect to GRADl it should also be noted that the number of
R graduates still’ owing on .a- medlcal school bursary was .very. small only

four in the 19%8 sample

uSJ K. Cooper, K Heald and S. Coleman,‘”Rural or Urban Practlce

Factors Influenc1ng ‘the Location Décisions of Prlmary -Care Phy51c1ans "
Inqulrz 12 (1975): = 18-25 and-McFarland, "Toward - an Explanatlon of the

Geograph1ca1 Locatlon 6E Phy51c1ans 1n “the Unlted States

"been entered into the. modehgcorrectly Rather a'dummy variable should {gv

towe

9Sarich';:Medical;Practi-ce in Saskatchewan. & §

k! : LT - . 5 ‘ ‘.‘ ' v . '

If thlS 1nterpretat10n is- correct then the variable DIST has not

~ have been employed which, for ‘example, would be set equal. to 1 if the |

'.furban centers eventually drops of f to Zer0.:

‘dlstnnce to. the nearest of . Regzna or Saskatoon was less than 70 km: -
This: spec1f1catlon recognlzes that ~the ”draw1ng in" effect pf the large

Sl ; . B fog L D Lo : g

74 ;

&

/

—sg e

\Rv‘.n
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11 Gross and Schwenger, Health Care Costs for the Elderly in Ontarlo : i976- ‘
2026, p 8l. oo Dol S S L ".'ﬁﬁf

'lzIt should be’ noted that the comblnatlon of any two, of the varlables RATIO,
- P-ELD, and. P-TOWN will also rnot. add 51gn1f1cantly to the model “This. can

be inferred- frcm the 1nformat10n given in table V. 4

L ' ;;

The number of full tire equlvalenk phy51c1ans was deﬁlned as the ‘total,
“fourth quarter, S.M.C.I.C, payments ‘to active phy51c1ans in the area ,
'd1V1ded by $18 125. o '.,, ,. -~ '

. The full tlme payment flgure was® derlved after an: examr'”"f
.'payment distribution to S.M.C.T.C. physicians (S.M. Cwéﬁ'
- 1978, PP.. 46- 7) It should be noted that while the

e tlme flgure w111 1nf1uemce the651ze of the. estlmate

‘14‘

) the parameter jgﬂp‘_ »wﬁ;;juy»-» S

;

NARI A & ’as assumed that cost of mlscla§ﬂ§v7cat10n weTe equal for mOVers‘and

oIt should also 'be noted that, in the calculation ‘of the

' 5 1ndex, the proport10ns of movers. and stayers in the 1978 sample :
jf,were employed . Therefore, the success -index’ compares ‘the . performance
~of the migration model fitted" ‘to the 1978 sample with a model that

~ assumes that the: probablllty of relocation in 19279 ‘was a-constant for.

: all phy51c1ans equal to’ the prOportlon of mov- 1 the 1978 sample ’ .

Ihls requlres that the. m1551ng values of FAMl and FAMZ be estlmated
Refer to’ appendlx C o S P

A

e

e o
. 3 [
: m’3= i ‘9;?.)



2

CHAPTER VI

'CONCLUSIONS

u R : . 1

Withvregards to the future'geographic distribution of Saskatchewan

phy51c1ans, two of the government s p011c1es are of partlcular 1mportance.

<

These p011c1es are evaluated below in terms of the results obtained for the

gmlgratlon model. It should be- noted at” the outset however, that any i

suggestions must ‘be regarded as tentative. The results ofﬁthe study, as

>

"f reported in chapter V, were not partlcularly strongtand do not 1nsp1re -a

great. deal of confldence in the model

.«‘ 7 . . M \‘4

'Licensingeof Foreign Graduateé

It was found that forelgn med1ca1 graduates tended ﬁo be moge mob11e =

2

than graduates of the Un&yer51ty of Saskatchewan and’ as mobile as@%i duates

from un1versgt1es in other Canadlan prov1nces, At the same t1me however,

/

v"other data suggests that, forelgn graduates/are maklng up an 1ncrea51ng

ﬁproportlon.of rural phy51c1ans. In 1973 for example, foreign,

s

s

Saskatchewan, and other Canadlan graduates made up, respectlvely, 56i§

A - X

Y

19 4, and 23.7- percent of ral general pradt1t10ners By the end of

"1978 these numbers had- changed to 63 7, 18.3, and~18.0 percent.;

i . s

The two observatlons stated above are not lnconsistent, as long as

'fOreign graduates'make up aalarge'enough proportion~of'the physicians

' enterlng rural areas. In that case, even if forelgn graduates do relocate

3 at higher-rates- the net effect of the1r m1grat1ons may st111 lead

e y

to an; 1ncreas1ng percentage of rural phy51c1ans belng forelgn ‘graduates.:

- \)

ThlS 1nterpretat1on is supported when the locatlon dec151ons of

physlc1an reglsterlng w1th S M C I. C.,1n 1976 are con51dered In that

year,.43 reglstrants located in rural areas of whlch 88 4 percent were

. ' 76)

o



graphig’

foreign graduates and .11.6 percent were¢Canadian‘graduates. By mid-1980,

the number of 1976 registrants in rural areas had drbpped_to 21 and the

upercentages of forelgn and Canadian graduates were, respecttvely, 81 0

and 19 0 percent 2 C&early, this data suggests that forelgn graduates

have left rural areas at hlgher rates and yet at the same time, have

"L

E played an increasingly 1mportant role 1n the supply of rural phy51c1ans

ThlS situation does not bode well for future trends in the geo-

’”strlbutxon of phy51c1an manpower. The 1ncreased restrictions

o

-4 on foreign‘graduates, dlscussed in chapter 11, can be. expected to have

two .effects. .
Firstly, the urban concentration of physicians can be expected to

iy
P

continue and at a higher rate,than'haS'bEen expeérienced ‘in the past. Of
- - o ' - I o ' ,

the 31 Canadian;graduates registering with S.M,C}I.C.'in 1976,'83.9 per-.

i

. cent located in an urban area in that year.v The corresponding rate for

the 72 foreign graduate registrants was only:47.2 percent.3

Secondly, rurak areasimay actually bovin losingWPhYSician manpower.
, The'increasing number of‘rural physicians cver the past decade has been

the resalt of a hlgh number of phy51c1ans 1eav1ng rural areas accompanled

a,' /

‘.by a sllghtly hlgher number of new entrants Hav1ng cutoff the. maJor
"source of new entrants - i.e., forelgn graduates ~-"the stock of rural

,phy51C1an manpower may begln to drop;

Whether or not the above pred1ct10ns are borne out, and”to what

eXtent ‘w111 depend'On-a number of factor5f F1rst Canadlan graduates

_ w111 have to contlnue favour1ng urban over rural ‘areas. -Second

p011c1es almed at attractlng phy51c1ans will have to remain 1neffec-~

t1ve. Flmally,.the change in 11cen$ure pollcy W111 have to have a -

51gn1f1cant 1mpact on the number of forelgn graduates ch0051ng to

77



locate in the province. . Whether orhnot this last factor will|come into

'only’haVing been implemented in September of 1981.

Medical Practlce Establishment Program

¢three Years to . a551st commUnltles in attractlng Canadlan trained .physi-
aad - :

cians. Various.aspects,of ‘the program are discussed below.
I : SN . ‘ o

1. Effect offlﬁtome‘

R . (

o The underly;ng ratlonale for the program is. that the relatlv.

unattractlveness of certaln communltles can be outwelghed through ayments

to physicians. The general theoretical background to the mlgratlon model”

2
l

supports thlS assumptlon, though the. ev1dence from the study wﬁf\he.k.

‘Wlth relatlon to the varlable RATIO the 51gn of the coeff1c1ent W.

B p051t1ve, as expected but 1nslgn1f1cant In other words the ev1d nce

¢

was not strong enough to reJect the hypothe51s, w1th1n the prescribed

uleve& of confldence, that RATIO had no effect on. the probablllty of

relocat10n.;' _ f

-

2. Length of Stax

. ; :
Obv1ously, the program w1ll be most cost effectlve 1f phy51c1ans
N\ .
~ tend to stay in the communlty -once the grants "have Tun. out. This can be,

L e

: expected to. be the case 1f the establlshment of a practlce represents an

1nvestment to the phy51c1an whlch cannot be fully recaptured when the

.
.

~ physician relocates.

A A
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. Again, the evidence from the model'only provided'weak support for

‘this assumption. The sign of STAY1l (in town for less than one year) was

~of the correct sign but insignificant. The sign of STAYZ (in town for . .

_one to two years) was of the wrong sign and 1n51gn1f1cant

‘(\Y);
‘af

3. Effect of Place of Graduatlon

<

Forelgn graduates were found to be more moblle than Saskatchewan

-graduates and as mobile as other Canadlan graduates, both results belng ‘

statlstlcally 51gn1f1cant.§ The questlon arlses as to whether the -
program's dlscrlmlnatlon 1n favour of Canadian tralned phy51c1ans is
_justifiable. In terms of SaskatcheWan graduates, it clearly is. These
phy51c1ans are more stable than other place. of graduation groups and
'therefore, are more 11ke1y to stay in the communlty once the grants have
-stopped. | | |

Discriminating in favour of;other Canadian‘graduates'is ‘however,
not justifiable as. thelr rates of relocation are 51m11ar to forelgn
graduates. Unless other bernefits to/hav1ng’Canad1m1§naduatesare
.assumed;6 this5aspect of the‘prOgram'is,difficplt to’defendt |

4. Rates of Relocation .

)

The results of the study can also, be-used\to rank communfties in

U \
\

N :
order of the prohab111ty~of 1051ng a phy51c1an ThlS can be done by

‘.calculatlng values for the loglstlc equatlon u51ng the varlable values _~

for. each communlty and the set of ‘sample mean values for those varlables
¥%ated to 1nd1V1dual phy51c1ans The resultlng estlmates w111 help to

.
. 1de§t1fy those communities least llkely to be able to attract and/or

tratlon of any program whlch attempts to redlstrlbute the stock of

+

{

RPN

retaln a phy51c1an. ThlS 1nformat10n should prove useful in the admlnls—'

79



: Further Research 1 B : ' - C o . 3

physicians.

.In summary, the general approach taken in the study has potentlal
for the evaluation of‘publlc pollcles The appllcatlon of the approach
however, was dlsapp01nt1ng The stat15t1cal results were weak, leadlng '

to a great deal of hedglng in the pollcy analysls o _ : o

If nothlng else 1t is hop;ﬁ thAt the study will prOV1de a spur to

\1

-~ further research The problems of phy\rc;an dlstrlbutlon are great and

~

Ny
as- suggested earller, micro studles OF phy51c1an migration may prov1de

aps

5 \
some answers. Several avenues for fuhther study can be s ed.
. For one‘ the ch01ce of; the 1ndependent varlables sh re-

3
i
l
.

: 1

| jonly varlables entering in the model were AGE STAY1, and -

- evaluated. There are two approaches. \Flrst;rﬁhe theoretlcal basis- for

-

80

variable selection can be examined. éSTcond, variable sekection techniques

can be employed. ‘
-By way of illustratie%; a stepwise procedure was applied to the

1978 sample, the results being reported\ln tables VI 1 and VI. 2 7 The

)

,pRATIO. Though these res&ﬁts cannot be taken as’ confirmation of a. subset

S

of the research hypotheses they do have 5ome 1mp11catlons. In partlcular,

r,vg

future research should not 1gnore varlabli; related to the demand for a

phy51c1an s services. ThlS 15'suggested_b

the sign and 51gn1f1cance of -
fthe coeff1c1ent for-RATIO.

Another avenue for research would be to expand upon ‘the definition

\

of the dependent varlable It would be"1nt resting,’for eXample,'to

compa%e phy51c1ans who stay 1n rural areas w'th those who a) retlre
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h) go into residency prdgrams c) relocate tﬁ?urban areas, and:d) relocate
. , x
to another rural area. Admlttedly, however, thrs type of ana1y51s may
o run 1nto d1ff1cd1t1es in terms of the ,Ssample sizes requ1red for the

various cells. 8 S '; | o - - -
| ‘Finally, improved inforﬁétion*woul&'be of 'some assistance. Thisv

1nc1udes data on llcensure and on the types of economlc relatlonshlps

for phy51c1ans in assoclated practlces 'In addltlon, ‘the deflnltlon of

the market area for a phy51c1an S services, requ1red for the measurement

of the varlable RATIO could be usefully examlned Work on the locatlon V» N
of patlents w1th respect to tHe 1ocat10n of phy51c1ans has Just begun

at S.M.C.I.C., so that therevmay be some answers in the future.
. ’ BN K o B 3 ' | K . . . v
; . ) " h 7 - ST / . ' N -

Summary o . C Co ~»Nt ;
T : .

The study has been more effectlve in. 1llustrat1%g how mlcro studles
- of phy51c1an behav1our ¢an be usefully applled to q stlons of~puh;1c/

pollcy rather than comlng up W1th any hard recbmmendatlons Hopeful-

thls will lead to further research a few suggestlons for which wer

R ; e L . . . {

presented. T g} g"?”,r‘ : L - TN A

Tt
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- .FOOTNOTES T .GHAPTER VI L

) s o e Y adeeat

S M C. I .C.. Annual ReEArt (varipus yearS), I

QUZThe data was obtalned from unpubllshed S M C. I C flles Ohly general =

PR practltloners are’ 1nc1uded in the counts of new reglstrants ';.v .

TT The program was descrlbed in greater detall 1n chap

o3 Ré'fér' to. f’:-z‘» 6_f.f th ‘i_s ch a‘pté‘_r s

By 5l

T o

:E ThlS réfers to the model fltted to th entlre 1978 sample "Results for

‘(/:.,

%:jff<§\gvf,-"\

dm Why Nobody Loves an: Immlgrant Phy51c1an " '-~(z‘

;'The‘proCedure'is deSCrihedTin'appendlx D,

A

'36One assumptlon mlght be that Canadlan tralned phy51c1ans prOV1de a.

_higher quality of care. "The evidence for this, however, is’'very: weg§
" Refer,, for example, to- Evans,v”Does Canada Have' too Many Doctors?——.

\\\

_8One way around thlS prpblem may be to extend the t1me frame for the - LT
1study “For example physrexans mov1ng within a flve year perlod could R

- be examlned L NG

1

gf} the ages 230 to 60 sample suggeeted that the coeff1c1ents fqr GRADZ and L
- GRAD3 were both 1n51gn1f1cant o a0 : i . R
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This appehdix specifies the sources of information for the
“ ‘\"' N * . J .. s "
findﬁpendentfvariables used in the study. In addition, the definitions of

i
: «

'\ table III.1 have been expanded upon for some of the variables.
1. AGE

Source: S.M.C.I.C., Physician Mebility Filé, (confidential "
- file maintained by the Commission).

Source; Ihid.
3. FAML, FAM2
lFamiiies.registered'under the province's health care plans receive
a unlque reglstratren number, w1th 1nd1v1dua1 famlly members being
vldentlfled with a benef1c1ary number The file of these numbers,.
commonly referred to as reg-bens, is malntalned by the Saskatchewan
‘Hospital Services,P1anv(S.H.S,P.).‘ t v',

For administrarire»purpeses, the reg—hens of all thsicféns are .
malnhalned .on the S.M. C. I C. Phy51c1an Register. It was a simple taeh‘
therefore, to supply S. H S. P w1th a list of these numbers along w1th a‘

; request for the follow1ng p1eces of 1nformat10n

a) The g?mber of benef1c1ar1es listed under the same reglstratlon

as of December 31 of the sample year. This prov1ded a count

,ofrfamrly.51ze.

- b).The‘marital status indicator for thg reg—ben number . (Therev

. are five possible values:i 1 = single; 2 = married; 3 = sepérated;

=-spouse not regietered With[S.H.S;P.;.7 = widow).
Using the above infhrmatibn, the relues‘of FAM1 and FAM2 were

" determined acéording to the table given below.
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Number
Marital : of Variable Value
Status Beneficiaries’ (Description)
2 2 ) FAM1 = 1; FAM2 = O
. .(Married - No children)
2 © >3 FAMI = 0; FAM2 = 1
y (Married - With children)
1, 3, 6 or 7 >1 " FAML = 0; FAM2 = O

(Single)

" It should be poted that individuals receive their'own registration
numbers upon‘feaching'the age of eighteen. Therefofe, the married with
no children category should be interpréted as married with no chilaren
vunder the age of eighteen. .

\

Source: Saskatchewan Hospital Services .Plan, Master Registration
- File, (confidential file maintained by the Plan).

L]

4. GRADI, Gmwz GRAD3

Values for these variables were determined accordlng to the table

given below.

Variable ' _ - - : \
Values : ' Interggetation
- GRAD1 = 0; GRAD2 = 0, GRAD3 = 0 Saskatchewan graduates not ow1ng on .~
' C . ‘ : a bursary. , ’
GRAD1 =.1; GRAD2 = 0, GRAD3 = 0 Saskatchewan gfaduates owing on-two)
‘ or more, bursary units_as of December 31
. of ‘the sample year. /Refer to chapter Il
for a description of the Medical
Scholarshlp and Bursaries Act (1963)/
GRAD1 = 0; GRAD2 = 1; GRAD3 = 0 Graduates of Canadian medical schools
R _ ‘ : outside, Saskatchewan.
GRAD1 = 0; GRAD2 = 0; GRAD3 = 1  Graduates of foreign medical schools.

‘Sources: a) S.M.C.I.C., Physician Mobility File.

b) S.M.C.I.C., Bursary File, (confidential file -
maintained by the Commission). oo



5. STAYL, STAY2

“The calculations of these variables were based on the longth of
time the physician had hcgn cbhtinuouﬁly at his becember 31 location,
Absenses of less.than 30 days were ignored unless this corresponded
with the physician practicing in another location either outside or
inside Saskatchewan.

Source: S.M.C.I;C.,’Physician Mobility File.

. F

6. PRAC -~

Source: Ibid:

7. GROWTH
Denoting the population of the town in which the physician was

- Jocated by POP(year), then for the 1978 sample,

T : L '
GROWTH = POP(1978) 1*/° _ 1|x 100 a
POP(1973)
and, for the 1979 sample, ’ Y

L}

POP(1979) |}/® -.1|Xx 100. -

GROWTH
S POP (1973)

’

Source: Saskatchewan Hospital Sérvices Plan, Covered Population,
(Regina: Saskatchewan Health, various years). '

8. DIST

Source: Saskatchewan Department of Highways, Official Higpways‘Mag;
' 1982. '

. R
9. RATIO

Using the 1978 sample as an example,

RATIO = | RM(1978) + RES(1978) | + 1,000
- ACTIVE (1978) |
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Ry where “- .‘"

J"_:countS"'

B

e The value of RES(1978) had to be estlmated as- S H S P reglsters e

Natlves by band not by place of re51dence From the Department of Indlan e U

\

Affalrs and Northern Dewelopment “an estlmate of the proportlon of band
members 11v1ng on band reserves (denote by p) was obtalned so that
RES(1978) was estlmated by

RES(1978) p X BAND(1978)

BT

the number of band members reglstered w1th S H S P
as of mldnlght June 30 1978 . - :

f»vﬁjBAND(IQ78)
Wlth regards to the counts of Natlve populatlons, two thlngs should

be noted SRR “;s.i, | o

Flrstly, there was some double countlng -In caseS‘Where a?

populated reserve straddled two rural mun1c1pa11t1es, the estlmated :

R reserve populatlon was 1nc1uded Ain both populatlon counts

l. Secondly, the value of RATIO has a downward b1as ThlS resulted

o ~\‘,. .

from the exclu51on of Natlves 11v1ng off reserve from the populatlon

v
SR

:‘\,
&

synonymous w1th "sampled" phy51c1ans Actlve phy51c1ans were deflned by

L sampllng/condltlons Sl to SS sampled phy51c1ans by condltlons Sl to

.

‘,,g, mun1c1pa11ty on December 31 of the sample year __§-¥~4;v

Flnally,,lt should be noted that "actlve” phy51c1ans are not. m;_»,'i

97

'where.' }
"RM(I§78)K= the number of non~Natnve Saskatchewan Hospltal o
: - Services Plan (S.H. S. P:) registrations in the ‘same
- rural mun1c1pa11ty as’ the phy51c1an as of June 30 P A
‘rRES(1978)_=.the number of Natlve S. H S P. reglstratlons 11v1ng on
- - . reserves 1n51de the rural mun1c1pa11ty: and -
i“ACTIVE(lQ?S) =fthe number of" phy51c1ans actlvely prac}rglng 1n “the.



Al

. \;':'_'i'

‘_'ss;

t ext

TR T R T
'vTo-calculatthhis variable

.10, P-ELD'

98

(Complete'descriptions-of‘the_saﬁplihgfcdnditions‘are!given'in'the"

of" chapter V). S Caen ‘;"‘ : '%fbyv' %“ '

‘ Sources.dc ) Saskatchewan Hosp1ta1 Serv1ces ‘Plan,: Covered Populatlon‘> ‘”1

'(V&IlOUS years) T T L/

ndian and Northern Affairs, "Reglstered“
on by Sex"and. Re51dence, for Band -

ons and Canada" (unpubllshed tabdlatlon
Department December,.1979)

b) Department of
¢ Indian Populat
' Districts,; Regi
' prepared by th

51c1an Mob111ty Flle )j,:

-;;:é)is M.C. 1 c , Bhy

it was not clear wh1ch of a band‘
'S populated either. the band council -

"Ja.d)'In .cases’ where
. reserve’ Jand w
_or ‘the distric

for ¢larification.

) Sy

”ft was . assumed that the age dlstrlbutldn\

of Natlves 11v1ng On reserve was e&ulvalenf to that for the band as A

tholel' -

'_ Sources;"_aj:Saskathewan Hosp"tal SerV1ces Plan Covered Populatlon‘

o (varlous years)

>b)ﬂDepartment Of Indlun and Northern Affa1rs, Reglstered .
S Indlan Populatlon \i SR ; _//‘ : N

office: of Indlan Affalrs were contacted;;”

_Sourcesgh;a)fSaskatchewan Hosp1tal Serv1ces Plan, Covered POPU1at1°nﬂv;~

12 BEDl

(varlous years)

L b);Department of Indlan an Northern Affalrs Registered '
.‘vIndlan Populatlon L RS R

;.Source;;_ Saskatchewan Health (Pollcy R search and Management

Services" Branch),vlndex ‘of Hospitals, Specral Care

_Facilities, and Home Care Programs (Reglna Saskatchewan "~ /

o Health July 1978 ‘and 1979 eds p

e T e R T R
Ssourcei  Ibid. o oo ';\{‘:;ﬂpv R

‘<‘13ﬁ‘7BED2h..;}__HﬁHJ F '?;'V‘»f"zi:.f _\” LT e e
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Most of the data utlllzed in the study came from conf1dent1al f1les
[marntalned by the Saskatchewan Medlcal Care Insurance Commlsslon (S M. C I. C )

. and the Saskatchewan Hosp1ta1 Serv1ces Plan (S H S.P. ) ' ThlS appendlx SR

<"

'descrlbes theseasources, wlth partlcular attentlon be1ng g1ven to the

'Phy51c1an Moblllty Flle

‘Flle Destr1pt10ns ;,", .,‘f ?;'If_ ‘f R ,“

‘13A)' Bursary F11e (S M C. I C )

- s . .0,’ T g ) "’

A card 1ndex wh1ch prov1des detalls on payments made under the"
Med1cal Scholarshlp and Bursarles Act (1963), whlch was descrlbed 1n

'ﬁgchapter II Informatlbn ‘was: used in the)Calculat1on of GRADl
R

'a(Refer to append1x A) };;'JS"“:”., »\g\JﬁV?*

.‘l_B)' Master Reglstratlon Flle (S H S P. )
The f11e of benef1c1ar1es reglstered under the prov1nce s
.f.hospltal and medlcal care plans ThlS served as the source of 1nformatlon

on famlly structure, 1e the varlables FAMl and FAM2 (Refer to appendlx A)

s

C) Phy51c1an Mob111ty Flle (S M. C I C )
,ﬂl;_;General Comments e
pgts

-a) Flle created in 1973

b) Informatlon obtalned from 1) the Saskatchewan College g

of Phy51c1ans and Surgeons, 11) a questlonnalre fllled

J:iout by phy51c1ans at the tlme of reglstratlon w1th . ~i/‘:
_ KM C. I C '111) the S M C I C. Reglster of Phy51c1ans
B ffia hh,;:and 1v) correspondence w1th phy51c1ans 3
h,ﬂc)iA record 15 malntalned for every phy51c1an reglstered -

o :;CtShb -”"w1th S M. C. 1. C Records are not deleted when a- phy51c1an,

fOr whatever reason ceases to prov1de serv1ces flnanced



"“1;,’IV R S L

| by the. Comm1551on In'other Qbrde, the file is .

an hlst rlcal one, ‘not 51mple flle of currekg reglstrants

2. Contents\

| a) SfM C.I.C; RegistrationiNunber
= b) Spec1alty o

Note Thls 1s the'ﬁlomlnal" spec1alty .as determlned

-

]’\1"' R fu: “‘ujeﬂl by the Saskatchewan College of Phy5101ans and Surgeons
',.o};Sex T S ';lj S SRR

d) Year'of”Birth i hA_b=" B -v; 1“?;,,Ah”

| ';e) Place oﬁfGraduatlon

'Note:' Accordlng t\\\he flrst medlcal degree ' ,‘*- BRI

e

obtalnéd

7-fff;;:;_’*-

f) Year of Graduatlon

’”'ig) Postal Code
| = Note.v Doctor sﬂmalllng code as per S M C.T. x, ffleelh

o h) C11n1c Nunber ”i‘ N fﬁlf“j

;‘ Note The follow1ng are the b351c rules pertalnlng L
to‘the 3551gnment of cllnlc numbers o

: dOO»l'o e i?ill":ta,uvh;Solo Practlces.jl'

X 000 - - 599 e ‘_AS,SOC,lated J.Prac.fc“i.césw_.;:’ -
600 ; 699 | ’ffﬁ'ija;;f oatfof5pfb;in§é R

:f 900 - 999 | ,ul'f;l’j.Non reeefoiésérrigeilf'f,

1) Start Date ”:e '}{\ ";f'f»‘r‘ﬁhfllj,hf f:i;tfu ; ‘_.
End Date ' S §>§<- T A °'.>: 'ﬂf* B

' o Note‘ The 1n1tlal "Start Date"»represents the. sl

phy51c1an"s date of reglstratlon W1th S M C I. c.

Whenever there 1s a change 1n the phy5101an s locat1on, s

;\\"



Changes'in~the‘thSician's status‘are then

urecorded on a new llne along w1th a new start
Adate - lx E _ " I
'j) L9cation
Note' Slmnly‘the(nEme‘ef the,villege,ftown;:qr",
c1ty.1n whlch the phy51c1an is located |
:k) Urban/Rural Indlcator u
| l,Note. The f0110w1ng breakdown 1s used
:eR‘;‘rural (<10 000 populatlon)
U;elurban |
' :T;%frural,.Sw1ft Current Health Reglon f_:
.Sﬁ% urban,hSw1ft Current Health Reglon
2:'f1)iL1cence f'['~f_‘ : _ R
h'ggte;fVlndleetee:lf.thefphyeiCl;n E%Tdelthe;?'”"
h.Licentiete'ofvthe'Meaicalhconncll;oflé;nade. |

s
. 'Y. 3 )

}hm)‘Previons deatidn fﬁh_ .
59335"\~i) Refers'to”the'laet peetieelldeation‘
_prlor to enterlng Saskatchewan N
| l '11) Type of practlce in last locatlon 1s
l‘also“lnd1cated, 1e e1ther prlvate practlce, publlc
%_health employee, teachlng, 1ntern hosp1ta1 based
I:Salary, or retlred .i :
'_:n)jCease te Practlce‘;f
’§9§é§; 1) Indlcetes death retlrement or “'h

"ﬁdeparture from provlnce.f

"]w 11) For physxc1ans leav1ng the prov1nce,

/

R
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- \ISSING_VALUES‘ :
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\\‘ ‘

- An 1mportant problem, common to many sets of sample‘data; is
that of m1551ng values. For the samples used in this\study:

1) The age of the thsician (AGE) nas missing

5) in two caaes for the 1978 sample, and

i b) in’two cases for the 1979 sample.

2) Information on family structure (FAM1 and FAM2) was missing
aj;in 16 caees.for the 1978 sample, and
h) in lé cases_for the 1979 sample. ‘
’ One responsehtovthis problem would he to use only those cases with
'complete data veetors. 'This,'howevet, woold present.two‘difficulties.

'Firstly, one of thecobjeotivesvofvthe"study was to estimate the
parametefe of a particular function. Relative to the situation where
thefe-wenp no gape in the’data, estlmation with only‘Completelnectore
would entall a loss of eff1c1eney and probably, result in some, bias.
_The first problem would arise as long as the actual values for the
m1551ng data were not all equal to their respectlve sample means .

The second problem would arlse if the m1$51ng values were not randomly
‘ dlstrlbuted-w1th1n the sample.2 .

| Secondly, another obJectlve.of the stud& was’ tovpred1ct which
‘phy5101ans would leave a rural communlty -Qver. the course of a g1ven
year. The usefulness of thls 1nformat10n would be éreatly reduced 1f
a large percentage of cases were- excluded because of m1551ng values.

J‘ \
S As a result'of‘these con51derat1ons it was dec1ded that an -

attempt would be: made to estlmate the m1551ng values The'estimation'
":procedures are descrlbed brlefly below followed b;(;n\evaluatlon of

}helr accuracy and rellablllty.
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Estimation

1), .1_\.(_3.}::‘_ ' >

Iﬁformation on agé (AGE)’anJ years since gradqation‘(YSG) Qas \
gathered for al} genérél practitioners actively practiciﬁg in
Saskatchewan during the fourth quarter of 1978. A linear félationshib
between thesé4varigbles was then fitted,'withvthe folléwing results,

AGE = 26.290 + 1.009YSG - :

(.264)  (.014)

n = 875; F B 5579.61; R% = 907 - S ) \
where | | | y
!AGE'= age,vin yeérs,'oﬁ Decemﬁer 31, 1978, and
Tﬁ YSG ; years since gfaduation on Decembef 31,11978. -

This equation was used to estjimate’ the values of AGE missing in

i
"jthe 1978 and 197§'sampie;. The results were, then piuggéd into the.
déta sets prior to £hé.e$tima£ion of FAM1 and FAM2. | | |
2) FAML; FAMZ . .
Thé following steps wefebcarried,bﬁt'sebafate;y“fbr the 1978 and
,1979‘samplesﬁ'- | o |
— é)‘Saﬁpled physipiéns were aliocated‘ihtq;groups A, B, C, or D

according to

A; FAML = 0, FAM2 = 0

. B FAMl =1, FAM2 = O )
C; FAML = 0, FAM2 =1 .
DESFFAMl - ?,,..VF;A‘.MZ =7

b) Using physicians with GRéUP = A, B,'or_C,’classification rules.
~ were developed for these three groups. fheSelrulés related -

family structure to the remaining iﬁdependent~?ariab1es used



>

Rl

procedures. In terms of classifying observations with unknown group .\\

moTe difficult,'proc’:edui‘-es.5

o~

in the study.

:
4

¢) According to the rules outlined in b), physicians_from GROUP =
were classified into one of the remaining three groups. '\
The classification xules, estimates of which are presented in \

table C.1, were based on: Mahalanobis measure of generalized squared'

%

distance; The pooled covariance matrix was used and priot probabilities
[}

were assumed equal for all groups 3

Readers familiar with discriminant analySis will know that the
s s . 4 .
conditions under which-these rules are the best available are violated
in: this application However, their use was dictated'by two factors.

-~

Firstly, there is the general robustness of linear discriminant

membership, these rules often perform as well as other, computationally

)
~

Secondly, there 'was the relative ease with which the.piocedured'

could‘be applied given its availability on a readily accessible

-

. software package. - . ' @ e

o

bvaluating the Estimates

Any gains to be made throufﬁ/ﬁhe estimation of m1551ng values must

3

be weighed against the losses arising from errors in measurement These

ﬂf e
1osses are dependent upon how closely the estimates apprOXimate the

actual values. It follows that an evaluation of the estimates should

4
v

- precede their use. v E : L

"1.’ AGE . .

Assumlng that the relationship between AGE and YSG follows the.

1

classical linear regreSSion'model, confidence intervals for ‘the actual

]

107
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. 0 . : .
values of AGE were easily constructed. These arce provided below for

the two cases in the“1978"sample with missing values for-AGB.7

R
Estimated ,
y Variance of 90% Confidence .
Doctor YSG AGE Forecast Error " Interval
, : , \
C A 12 38.43  11.790 38.43 |+ 5.65
. . ! g
B - 19 45.49 11.788. 45.49 + 5.65
.///(‘

2. FAM1, FAM2
'Estimates of the number of physicians‘whose family structure wtll
be m15c1a551f1ed by the functlons8 pxesented in table C.1 were obtained
in the follow1ng manner | |
:a)‘Phy31c1ans with knewn famil§ structeres were;rendomly assigned
to one of tee sampies denoted by S1, S2,...510. | |

. b) Classification rules were then calculated for all physicians

not belonging to 31-, These rules were used to claysify the S1 -

phy51claﬁs
-gj Finally, step. ?) was repeated for samples 82 83 SlOf

_The results- from\step b) were used to estlmate the error rates

’
‘
‘ N

" These are presented below:

109
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Number Error
Group Misclassified Rate

1) 1978
- A 15 of 29 517
- B 28 of 4o 009
- C :ilﬁj’}_wlﬁ.?_ =299
Total 90 of 232 .388
2) 1979
- A 23 of 36 .639
. -8B 24 of 47 511
- C 44 of 144 .306
‘Total 91 of 227 .401 .

Conclusions

Given i) the strong relationship between AGE and YSG and ii) the
tight distribution of the actual values about the predicted values, the
use qf.&EE appéérs to be a reasonable procedure. Because of this, all
of.the analysié made use of fh;se estimates.

It should also be noted that the prbportion of cases with missing
values for AGE was -very small, less than one percent in either sample.
As a result,vthe impact of ahy eTrTors in‘measurement will be minimal.

|  The Same cannot be séid‘of_the variables FAMI and FAM2. Physicians
with unkhown family structures'made ﬁp about sevén percent of the two
samples. ' This, gomﬁinedAw;th the fact that the error rates were\
'expecfed to be,veryihighg, suggestéd that estimates of FAM1 and FAM2

“

could seriously biasvaﬁy an%lysisvof.the data. For these reasonms,

&
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estlmated values were used only in predlctlng whether or not a partlcular
[N N ‘ . - ‘i

"physmc1an would leave a rural communlty over the course of a glven year

S @ .

",eﬂhey were not used for example in the estimation. of the parameters for

’

thQ Predlctlon functlon.,,rt*hVu oo "L‘,af,f4'~', i ﬂgl ST



T S FOOTNOTES TO APPENDIX C

‘1J. Kmenta Elements of Econometrlcs (New York Macmillan,‘197lj;
PP 336 45 . : : S 2 e

e E C.‘Jackson .”M1551ng Values in Llnear Multlple Dlscrlmlnant Analy51s'”
- Blometrlcs 24(1968) : 835 'and Lachenbruch ‘Piscriminant Analy515 pp 49- -50 .

. ,'/

%Lachenbruch,>Discriminant}Analysis&ﬂpp;11423 and.63e72,f
" R . - . e :
i In general optlmal condltlons for the use’ of llnear‘dlscrlmlnant rules
_; requlre . that -the .groups be exhaustive and mutually exclu51ve for. the
7,prob1em dt’ *hand. . In addition, the 1ndependent Variablés must, w1th1n R
“ each group, ‘be dlstrlbuted multlvarlate normal w1th 1dent1ca1 varlance—. L
) covarlance matrlces Refer to 1b1d : : SR

5Refer for example to the studles c1ted in 1b1d 5 pp 40 47

. Krzanowski compared:the performance of linear discriminant functlons
(LDF's) w1th ‘the performances “of. cla551f1cat10n rules’ derlved from’ j‘ '
-the locatlon loglstlc,, and. multinomial models. LDF" performed as"

© 7 well, or better ‘as’ the other procedures with excep Aon of- the.f;-" L
location: model Refer to Krzanowski, ”Dlscrlmlnat' n and Cla551f1cat10n

,/ U51ng Both Blnary and Continuous Varlables oy . Sl

?Kmenta‘fEIements,beEconometriCS pp 239—42, e _l'hj';y“f:,":

y
&

7It turned out that the ‘same: two phy51c1ans had m1551ng values of AGE for
the 1978 ‘and 1979 samples. - Estimates. for the, 1979 values therefore
;‘were 51mp1y obtalned by addlng one ‘to. the 1978 estlmates T

8There are a. number of ways to estlmate error rates For a dlscu551on of

- some .of the’ ‘alternatives, dlong w1th an’ evaluatlon of their respectlve
performances refer to-P.. A. Lachenbruch and M. R. Mlckey,#” Stimation -
of Error Rates in- Dlscrlmlnant Ana1y51s i Technometrlcs 10(1968) l ll

ThlS is: espec1ally true for groups A and B namely, 51ngle persons and
" married couples without children. 'For- both of ‘these groups the results
[ - suggest that an: error w111 occur 1n over half the cases that are -
S c1a551f1ed o S : : T

Coonz
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‘Thiis appendlx outlrnes the‘stat1st1ca1 procedures employed in the -
study ‘ ReaderS'lnterested 1n a more‘exten51ve treatment of max1mum 4.r
11ke11hood estlmatlon‘are referred to the. works of Goldfeld and
Quandt or Stopher and Meyburg l Dlscu551ons of the loglstlc model
v’and its appllcatlons may be found 1n Anderson Cox bDay and Kerrldge,.h’
Stopher and Meyburg, and Walker and Duncan 2 |

The Model ‘\ J i
The blnary lOngth model.arlses when there arertwo states,,ieih“”
denoted by Y = l and Y = O whleh are - exhaust1ve and nutually exclu51ve,si-:
The probablllty of observ1ng a glven state.ls assumed to be condltlonal“

. on»a.setAof varratess, denoted by a lxs vector X accordlng to

D e eman
”fﬂ:e_;,;lb‘,;’ exx{x‘;};
‘htev T» l + exp{XB }

where B represents a lxs vector of parameters

(a8

The trué Value of B 1s unknown and must be est1mated from sample e

data SampleS’Iof‘S}Zg;qn" can be represented by
(Y ,_xl)f (y%,_x?):,ie(y.? x«)::
L where R ; o : s
: »._? .
L
CE

the value of Y for the 1th observationland

'll -

the value of X for the 1thldbserVationf

There w1ll also be occa51on to refer to p ’ the probablllty of
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_observ1ng y o= l-given > This is equal to T )f;’/#/,l,,f;f~f’f_ R

p* Pr{y -llx }

-ehv exglx B,} _
? ‘1 + exp{xls'} |
.’Estlmatlon

If each 1nd1v1dual's dec151on w1th respect to Y 1s 1ndependent
"lof the declslons of other 1nd1V1duels, then the probablllty of observ1ng

‘~a glven sample is-

Lcé x! '2'}'-;--5#“)’% rﬁ.{y_ipi& asyha ety s
' SR Lt e e e -
71‘f,whereledehotesvthe‘1ikeliho0d : ;
' The llkellhOOd can be v1ewedA1n two ways
,,i 1) Where B is known,“L represents the true probablllty‘ot
vobeerv1ng a glven sample . | .
2) Where Bis not known, L ean bevregarded as a functlon For.ahy iifd*heh"

h’~poss1ble value of B L represents the probablllty of observ1ng a glven 7

vv“,fsample,_ (It should be clear that B 15 now %elngutreated as . a vector ':i

ﬂﬁafiab1é To" av01d any confu51on the populatlon or true, value h"
ih.aof B shall henceforth be denoted as. B) | | ) .
| Max1mum 11ke11hood estlmatlon uses L in the second.sense mentloned
V‘ab0ve The goal is- to f1nd that value of B, say B ‘such that the

:{;llkellhood functlon 1s max1m1zed Thls can be done by solv1ng the ”s”

equatlons,fV" :

@

L

m

eAlterﬁatirely;'the loé llkelihoodfEankbefueed;dlfhisfiélgi?éﬁ-by‘» 1ﬂy:-:lh*'§



ﬁ‘u"where § is’ a ”small" number 5' Thls f1na1 estlmator shall be denoted aS B

‘ o116
200 ‘ 1. 2 : .
o = an(B, X , X ,...,xn)

=
~
w
-
- .
o
g
ll

Eln{y p + (1 -y Hya - pt )}
i

~and the"maximumflikeLihoodbestinates are given by solutions;toﬂ'"'

ST At R
= 0. LTI e D
Dlrect solutlon of thls system of equatlons is not a 51mple matter

; However, there are a. number of 1nd1rect optlmlzatlon technlques avallable

In partlcular, the Newton Raphson technlque is frequently used and can be '

descrlbed ‘as follows "ﬁ‘}

-, l) Start w1th an 1n1t1a1 guess denoted by B(l)

;2) The second estlmate, 8(2), is. calculated as. R BT

8(2) B(l)—f(l)m)
ef-where o |
431 B(l)

i -f'(l)w

g e T s e e B
3) From 8(2), 8(3) can be derlved and so ‘on. In‘general;jthér

:L[ch estlmate is glven by f7 ””.i”b; :Wu”
L B(t) B(t- - 1) - £ (E - l)F(t - 1)
"a7.4) Iteratlons are contlnued untll
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"StatiStical Tests and Procedures:

3 e A N .
W P /

-‘tl; Sampllng Dlstrlbutlon of B '["J e S ‘{;
6 e
4 For the b1nary lOngth model - .the estimator B 1s asymptotically
'normatly-dlstrlbuted w1th_mean B‘and varifnCe—covariance structure
} '.a 38|
| S BJ fsf

el

A

Estlmates for the parameters of the sampllng dlstrlbutlon may be

‘ J*jobtalned as. follows

a) é is con51stent1y estlmated by B |
b) The varlance_covarlance matrlx 1srcon51stent1y estlmatediby
.5372‘\._1 | SRR
;%85 |8 g .
. y 5 E

"2{ Tests of Slgnlflcance f

'For each value of B the_follﬁWiﬁg‘test can be conducted

The approprlate test statlstlc 1s glven by
Kw"’,\‘: . . S g .
tr= 0By S
S\e.(B.)

\ .

?'.where s.ey (B ) denotes the estlmated standard error of B '7“‘ h;:f’/ L

{

[

Under the null hypothe51s t* has -a t dlstrlbutlon w1th (n l:s)*"
L \ o e g g
_cdegrees of freedom._ Therefore;fﬂé 1s reJected w1th 100 (1 = a)“ confidence

: . . o ) . vt
\ . . . . A
\ PRI . Do N N ; ".- . K - : \

: dwhenever ,
. _.". . '\ L 'A~

. . l|

It*l F(a/Z n\—ia) \

o

‘;:wher° t denotES the taghlated value of‘the t dlstrlbutlon
: , S A

,1 R SR AR



Tests Involv1ng Subsets of 8
N -

Given the alternatlves

~ ~

‘ B = (gllsz...ss)‘_
, and.
g =8, with Bi = 0 for some i, then the following test can be

conducted:

‘ Ho True Model Involves - - ‘ W .

P
Hi: True Model Involves

B "f;“.. s _1' Lo v

/

‘ The approprlate test statlstlc is glven by

o = -2{2 . 21}
with . ,

T R B -
/\ 201 = {Q(‘B.;xl.xz" ceuyX ) IB’_ anct
s 2, sIR(B;x}xz,..q,x?)l"

B, o

¥,

'1_where B and B are the maximum llkellhood estlmators of B and 8

Under the null . hypothe51s C has a x = dlstrlbutlon w1th (s - r)_

-~

'_degrees of freedom where T denotes the. number of non- Zero elements of B.

tTherefore; Ho 1s regected w1th 100(1 —;a)t conf;dence whenever -
.C ) > X (C!, ‘5 4—-1')

' fwhere X2 denotes the tabulated value of the x - distrlbutlon

-Aﬂ‘“StePWise Selection’of'Variables'

1

e There are a varlety of varlable selectlon technlques Wthh can: b

"'applled to the lOngth model »Avreasonablyjelmpip-approach begxns.w1th N
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A

'model", S o _ | ; C » | o h

hPI{Y = 1}

o]
I

i

a constant value for all dndividuals in'the,pppulatien.g
"Independehtvyariables‘netccontadned in‘the model‘are then added
accordihg it’o the following 5ch.e1he. |
| nSteE A-A varlable is added to the model whenever the 1ncrease
-~ in the log 11ke11hood arlslng from its addltlon is |
i) 1arger than the 1ncrease arlslng from the addltlon of any
other~variab1e, and' |
11) 51gn1f1cant at a chosen confldence 1evel (The'test'uSedi ‘ _ 5 o
'.corresponds to that descrlbed under "Tests InvolV1ng Subsets of 8”)
If condltlon ii) 1s hot met theh,the selecthn pteceduri ends
~ at this p01nt..:' o '; kS N ‘ﬁil B ‘ i; : o o - 'f'h
SteE B —anch veriable»inciuded in‘the modelfis noQ tested‘uSihgh
‘the t- test descrlbed earller ~If a varlable tests as belng 1n51gn1f1cant
‘ then 1t is dropped from the model. If.thls corrqsponds to the varlable '
that‘was Ju§t added, then‘the selectioh'ptocedute ende at thiefpoint:
cherwiee, the procedurevretuths to Step A.



_ FOOTNOTES TO APPENDIX D

1Sl M. Goldfeld and R. G. Quandt, Nonlincar Mcthods in Econometrics
(Amsterdam: North Holland, 1972), chap. 2 and P. R. Stopher and

A. H. Meyburg, Survey Sampling and Multlvarlate Methods for Social
Scientists and Engineers (Lex1ngton -D. C. Heath and Company, 1979),
‘chap. 13. S

2Anderson ”Separate Sample Logistic Dlscrlmlnatlon " Cox, '"'Some
Procedures -Connected with the Logistic Qualitative Response Curve;"

Day and Kerridge, "A General Maximum Likelihood Discriminant;"

Stopher and. Meyburg, Survey Sampling and ‘Multivariate Methods, chap. 15;
and S. B. Walker and D. B. Duncan, '"Estimate of the Probablllty of an
Event as a Function of Several Independent Variables, Biometrika 54
(1967): 167-79. " ' e

CY
I

If a constant term is desired, then one of variates can be defined to
be identically equal to 1. ' o ‘

6GOlfeld and Quandtg'Nonlinear Methods in Econometrics, chap;'l

. : -6 i
SThroughout the study, ¢ = .1Q , was used .

The results reported in this section hold generally for maximum
llkel1hood estimators prov1ded that,
-a) the llkellhOOd functlon satlsfles certain regularity condltlons
(eg- ex1stence fo first and second order partial derivatives),
, . and
b) the eStimatoriis sufficient
Refer, for example, to Goldfeld and Quandt Nonlinear Methods ‘in
Ecorniometrics, pp. 63-4.
Estlmates of the standard errors are obtained by taklng the square
roots of the dlagnonal ‘elements of -
< -l
-F ~
15
8Throughout the study o = .05 was “used. This included. tésts involving

subsets of B and tests carfied out for the varlable selection procedure

i

In models of cho1ce 1nvolv1ng modes of transportatlon this is known as
the” market shares model .

0



